Or, The Whole Art pertorm & 


I. Geometrically By Scale and Compaſſes, 
by projecting the Sphere upon the Plain, whereby 
the Reaſons of the Operations are demonſtrated. 

II. Arithmetically : By Sines and Tangents. 

' ALSO, 

How to deſcribe all neceſſary Furniture for 

SUN-DIALS, as the Sun's Place aud Declina- 

tion; with the Babyloniſþ, [talick, and Jewiſh Hours, 

and the Point uf the Compaſs the Sun is upon at 
any Time of the Day; and to make Dials to give 
the Time of the Day at any Place propoſed, in 


Ld 


any Part of the World. 


Leybourn's Dialli 


| Reflefiive Dialling : Shewing how to make A 


where the Sun cannot ſhine. | 
To which is now added, 


and Inelination upon the Sales, and likewiſe Me- 
out Math: maticks, make a Dial upon any Plain ; 


for painting SUN-DIALS. 

Concluding with Tables ready calculated forall 
Latitudes and Declinations, for the more expedi- 
tious Drawing the Hour-lines upon any Plain, 


By HENRY WILSON. 


WIT H : [ 
Dial that ſhall give the true Hour of the Day, | | 
Inſtrumental Dialling : By the Lines of Hours, | 


chanick Dialling, whereby any Perſon may, with=| 


with the Manner of ordering Oy, and Colours, 


{LONDON : Printed for A. BETTESwoRTR, 
at the Red-Lyon, J. BATLEY, at the Dove in 
Pazer-noſier-Row; J. WiLFoRD, at the Three 
Flower-dr=Luces in Little-Britain ; and T.Jaun- 
CY, at the Angel without Temple-Bar. 1721. 
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| To THE. E 
R E A D 8 K. 
ese, ese e- 


£ ER R. Labor 8. Diallin 1 — * 2 
2 77 Known ſo 0 0 to b 2 - 

a uſeful. practical Piece, = 4 

la £5 we could. not. bet 
ter oblige the World with a 
| Work. of that Kind, than þy reviſing 
improving what Was op incipal Uſe in 


it, and rendring it uſe fal to a i 
ties and Abilities; in order W 
we have, 

I. Corrected what was chiefly view! 
in the Theory and Practice of Dialling, 8 A 


all its Varieties, and upon all Plains. 
II. We have Ws what was 1 


0 make i it complents amongſt ods.» 5: 
. 7 2 = 


* 


* 


are: © ee rumentul Dialling, as 
Iv Wer ined Di — 


ons, Oc. 8 Scales. 


Prang, fhewing how to 


make a Dial upon any Plain, without 
Mathematical farumetts. Trigonome- 
trical Tables, or any Knowledge in the 
Mathematicks. 3. The ordering of Oyl 


and Colours for pes of Dials ; toge- 


ther with feveral Varieties, as making a 
Dial to know the Hour of the Day at 
any Part of the World, &c. Theſe, with 
other diverting Improvements, are added 
in this, which were never in any Impreſ- 
fion of. 'Leybonrn's Dialling before. 

IH. We have contracted the 74 
reducing the 5 and engravi 
on Copper: plates, whereby the d bock (che (cho 
containing all the above-mentioned Ad- 
ditions) will come cheaper than the 
former Imprefſion. 

I know it is a common Objecton, 
that let a Book be never ſo plain, it is 
impoſſible to learn any Science, (whether 
Dialling, or any cer) ſo well by a Book 
as with a Maſter. I anfwer, that may. in 
ſome Meaſure be owing to a Want of 
due Order and Application in reading 


the Book; as for Idlnce, Suppoſe ha- 


ving 


52 
5 
6 
„ 
* 


ſtanding theſe Directions, have, for thai 


Jo the Reader. . 
ving this Book, and no Inſtructor, and jt 
was required to make a Horizontal Dial 
in Lead, Braſs, or Stone, turn to Page 
37, and there you have ſuch; plain Inſtru- 
Rions, as if follow d, you cannot miſear- 
ry in your deſired Succeſs. Likewiſe, 
it it be required to make a South Dial, | 
or a Declining, or Reclining, or Inclining | 
Dial, Gc. Look in the Table following, 
it will direct you to the Page, Chapter, 
and Section, where you have full Di 855 
Aiens . AB b. 7 N "= 
And becauſe this Book may probably 
come into the Hands of ſome Maſons, 


| Carpenters, or the like, in the Country, 
that have not attained ſo much. Mathe- 


maticks, as to qualify them for under- 


Reaſon, - inſerted Mechamck . Diallng, 
( Chap. 11. Page 215.) whereby. an 
Perſon that can but read and write, ma 
(by the Directions there given) make 
any Plain Dial, and perform the whole 
as well as they that have attained a 
greater Perſection in the Mathematics. 

I do not know of any Difficulty the 


| Learner": can be under, except in this, 


that having deſcribed the Hour- lines, Sc. 
upon his Dial, yet there is not a Painter 
4 E B 4 3 Pre⸗ 


* KY 


* 


5 the Read. 


reſent that underſtands the ls Seat 
rs 'in Oyl, —— wo. ber 
Weather, and conſequently be fit for 
Painting ting of Dials. 1 
To prevent, or rather aneicipate this 
Objection alſo, I have given Directions 
for he ordering of Oyl and Colours for 
painting of Sun-Dials, (Page 254. ) fo 
that this Piece of Diallmg, with all the 
above-mentioned Improvements, and 
otllers therein contained, and not here 
mentioned, I think, may, without Pre- 
ſumption, be recommended to the 


„ ons as the moſt perfect Compendium 


= now- extant ; and if it be ſaid 
= that Mr. Good's Dialling hath acquired 
"The Name of a uſeful Book, it is eaſily 
38 proved, that it is in part only a Copy of 
{ his, as will appear, by comparing the 
two laſt Plates in God's Dialling, with 
Plate 9and 10 in this Impreſſion of Ley 
bourn's Dialling ; and if an ere CO- 
py, or Abſtract, be of Uſe, I hope much 
more the Original, with thoſe uſeful Ad- 
Ations with which it is now improv d, by | 


4. true Lover of the Mathematics, 


BENRT WILSON. 
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> Lometrical Problems. _ Page 1 * 
Aſtronomy, 22 92 
E 175 295 affe, "Is 12 F P | | x 
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Cha 1. the ſeveral Sore p 
| iel Of he 25 made, 'f jos, Fo 


Chap. 2. To find the Declination and . 


the Plain. 


1. The Reclination, 
2. The Declination, 


055 "in How to draw the Hour- lines i 
, tical, (commonly called a Horizontal) 


Chap. 4. Of Upright, r Er Plains, * 
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Chip. 5 of Erett Dres Plains, and fit 147 


South Plain, 
Chap p. 6. Ofan Ereft Diret Eaſt or Weſt Plain 5 
Weg of Dpright Declining: Tims, Ea or 
6 
Chap. 8. "of Upright Declining Plains, 3 7 
Chap. 5 Of Reclining Plains in Sera, 56 
Chap. 10. Of Dire Reclining Plains, and firſt 


of Laſt and Weſt Recliners, ; 57 
Chap. 11. f South -Rechiners,. 61 
Chap. 12 1 an Æquinoctial Dial, 63 | 

* Chap. 13. A ſecond Variety of a Recliner, 64 


Chap. 1 A third oa, +: a Recliner, 68 

Chap. 15. Of North Direct Recliners, '\ 30 

Chap. x6, Hou wore bas the Hour-lines ub a | 
Diret Polar Plain, which reclines juſt to the = | 
quinoctial, | 


| Chap. 17. Of « North n Hag the [x 

| cond Variety, n | 

Chap. 18. The third Yaritty, | 1.3 75 

Chap: 19. Of Declining Reclining Ph Plains, Al | 

Chap. 20. E. South Re linere, the RY, | 
"1, 79 | 

Chap: 21. The Second Variety, i us 


Chap. 22. The third Variety, | 
Chap. 23. Of North Toners, the fot Va 


riety, Re | 
Chap. 24. The ſecond Variety, | > OS 

Chap. 25. The third Variety, 1 
| Chap. 26. A Propoſition by which the whole i5 | 
1 demonſſi rated, 1o 3 | 
| Chap, 27. Of Inclining Plains, both Direct and | 
Declinimg, x 110 5 

Chap. 28. A General Rule to know which. Pole 

E elevated, x3 
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SeQ. 1. Of « South Declining Plain, 11 
9 . 2. Of a South, North, Eaſt, and We 
. Ereft or Reclining Plain, 121 


ARITHMETICAL DIALLING. 


SeQ. 1. Of Horizontal Plains, I 13 
Se. 2. Of North and South Ere& mo 


Plains, 


Sect. 3. Of North and South Erect Declining 


Plains, 129 
SeR. 4. Of South Direct Reclining Plains, 131 
Sect. 5. Of North Direct * ne, 132 
. 6. Of Eaſt and Weſt Dir * 
Plains. 

Sect. 7. e ard North Declining nel * 
gf Ins, 135 ML "4 
Ry Of the Hour W Wi oe] lj 


A Supplement to Geometrical Dialling * . 


Chap. 1. Of ſuch. Crete of the Sphere, as 2 
deferibed upan Sun-Dials, | 

Chap. 2. Of the EquinoQial Tropick, ge” 
Parallel 1251 

Chap. 3 0 0f the Babyloniſh and Italian Hours, 132 

Chap. 4. Of the Jewiſh, ox planetary Hours, 138 

Chap. 5. How, to deſcribe — Reh upon Di- 


al Frome, 164 
Sect. 1. On a Horizontal-plain, ibid. 
| Set. 2. On an Ereft Direct Eaſt or Weſt 


Plain, 165 
f Set. 3 
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"PRACTICES 


Let CD be a. right Line given, and let. it- be 
6 uired to erect a Pertendicular thereupon: from 
the Point B: Open your Compaſles to any con- 
venient ſmall Diſtance, and ſetting one Foot in 
N the Point B, with the other, make 
Plate 1. the other two Marks E and F, on ei- 
Eg I. ther fide of the Point B. This 
done, open the Compaſſes to any 
other conyenient Diſtance greater than the for- 
mer, and ſetting one Foot in the Point E, with 
the other draw the,obſcure Arch G G, as near 
as you may gueſs over the give Point B. Again, 
(the Compaſſes” being ſtill opened to the ſame 
8 et one Foot in the Peint P, and with 
e other Foot deſcribe another obſcure Arch 
HH, croſſing the former in the Point A, fo is A 
the Point, through which if you draw a right 
Line from the given Point B, that right Line 
A B ſo drawn, ſhall be perpendicular to. the 
given Line C D, and * che 1 By as why 
_ required, | pr) 
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"The Fiſt ee 


Let A B be 4 Line gi 8 ven, 1400 Hom the point 
, which is towards the End thereof, let it be 


required to erect 2a Perpendicular | . 
A C.— Firſt open your Compaſſes Plate 1. 


to any ſmall Diſtance, and ſetting one * 3. 


Foot in the given Point A, with the 7.5 4 


other deſcribe the Arch FED, then ſet ane. 


Foot of the Compaſſes in D, (chey being o ING 


to the ſame Diſtance croſs the Arch. in E, and 
ſetting one Foot in E, with the other deſeribe 
the Arch AFG croſſing the firſt Arch in F. 
Again, ſet” one Foot in F, and with the other 


deſcribe the ſmall Arch H H, croſſing the for- 


mer in the Point C: 80 the Line AC being 
drawn, it ſhall be . endicular to the given 
Line A B, and from e Nein * as was re- 


quired... Lies | 104 e Qr 1 þ | | 
$12 190; od 7 10 1. 1% & n | 

1; > 3 

t eb, * a 


Let B be the Point given, and Pahang it let it b 
Ny Aal to draw the Ling BI, r 


n the Compaſſes to any ſmall Di- 


ſtance, and ſetting one Foot in the RY Poi 


as at K, ſo the one Foot, being in K, turn the 


other Foot about till it croſs the given Line A 


in L., then through L and K dtaw the Line 
L K M, and ſet the ſame Diſtance K L, une 
to M, ſo the Line BI draun from B, through 
M,. ſhall be perpendicular to A B, and from 


givenFoint a8 was Ne e 
Pp HET 7 22 TOP EDI | E iz 
„ B 2 + non 


N, is ; ( Y * 
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4 1 
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B, pitch down the other Foot at all Adventures, | . 30 
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2 Geometrical | Probes, 


eee, 
—— 7% kgs 


37 


10 4 right Line given, 


7 


1 N this chere are two. Caſes, Firſt, hich the 


Point above is over (or near) the middle o 
me Line. And Secondly, when the Point _ 
8 near over the end of the Line. 


- The Feit Caſe. a 
Let RObe 2 right Eine given, and Gem the 
Point P, over it, let it be * 


Plate 1. et fall the Perpendicular P. 
. . kt open your "Compaſſes to any 


iſtance greater than PQ; and ſet- 
Aung one Foot in the given Point P, with the 
ether deſcribe an Arch of a Circle, cutting the 


given Line N O, in the Points RS. Then, 8e— 


condly, divide the 8 25 between Rand 8. in 
two equal Parts in the fourth Problem 


follow Want Line VE om the given Point 


9 to 8. be e N pres Line 
: ö { The Sond . | | 
tet V be thi point given; from whence es les 


fall a Perpendicular to the Line R O;— Firſt; 


- from any part of the given Lide R O, s from 
T, draw * ght Line to the given po ki int V. 


high Line (by the r next Problem) divide 958 two 


<qual parts in the point X, with that Extent of 
Bt POS (one Foot being placed 2 


. 


- 
— 55 


1 * a Point above to ter fall a Ppt | 


* 


SGeometrical Problems #F 
with the other deſcribe the Arch or Semieirtie 
* V OT, cutting the ure Line RO in O, a Line 
drawn from V to O ſhall de Sd to tlie 

a given Line RO, and towards the End thereof, 


n as was ns ] N 
ben 
: How #0 ONE a "right Lite e into res dt 
E 
qual parts at right Angles. 


b Take in your Compaſſes the. length of che Line 
A B, or (if that be too long) any other Diſtance 
' above halfthe length thereof, ,and:ſet- ,. .,/'\ |.) 
ting one Foot in the End A, with the Plate I, 
other draw the Arch CD E, (then tbe /- Ex. #5: 
Compaſſes unaltered) ſet one Foot in B, 314i 
and with the other Foot croſs the former Areh 
(both above and below the Line) in the Pointe 


ö 
p 
1 
4 F an then a Ruler laid from F t9:G, ſhall 
| 
| 
J 
3 


G; 
cut t he given Line ! in H., H, ſo-ſhall 4 B. he divi- 
ded info WO equal parts webe N eh 


was required. 


ia © | - 41. 2 5 od NE. 
A gu cer 
| bo J y 
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Arete iven how to 0 450! er er. right 
Line, which ſhall be Parallel thereunte, ar any Di 
eg required, or through any Point ee 


"DEFINITION, | 2 
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8 j | 
F Parall Eine; there ite nc "18 
; 2 Kinds; 195 "gr ka 5 Ay api op 42 
4 EG Par, ls, A IF-Cir es tat axe 78 
i L or Kn 9.5 prot hel e tar Ne 2 


* 8 


8 65 


1 40 


EF | | Snitely extended on 


ver concur or meet, 7, 


= chen be Probes: 
ey; bog greater or leſſer one than the other, are 
ni te be Pareto Concemtrick,Circles;.. 
Plate * * the Circle AB CD, * be ſaid to 
Hg. 35. be a Conctutrick Circle with, or a Parallel 
Circle to E F G H, — both of 
them are deſeri dor drawn upon the ſame Point 
or Centre O ʒ and of both theſe Circles, the 
. erf Line A Ci is the Diameter of the greater 
rcle; and E G of the leſſer, the Point O is 
the Centre of both, and all right Lines drawn 
from thence to the Periphery Lirthmerence, or-Limb 
.of either. of the Circles, are equa), and are ſome- 
times called the Semidiamet ers, and fometimes 
_ the Radius of the Circle, as the Lines O Cor OB 
of the greater, and OH and OE of the leſſer : 
I containing 60 ſuch Degrees orl Parts, of which 
the whole Circle contains 360. 
But Right Lined Parallels, are ſuch right Lines, 
that being drawn upon the fume Plain, and in- 


either fide, weuld ne- 


| but always i in all parte, 


retain an equal Di- 


| = theren may fall out two Cafes or Varieties : As, 


8 50 8 e Oblique Wide geln 


Kance,znd ſuch ate the right Line BC, and B D- 


argin. _ 
In the deſcribing or drawing of Parallel Lines, 


an may be required to draw a Line 
* 00. Le to omg gre 1 7 Lines at a Di- 
4. It ay er required to ame the Paralet 
Lie through a. Point aſſigned. 
gf of hi) kind - thee? may bs two. Caſes For, 
A Point: may be over oe wer 
dt pb nel INT ; 
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are EN p 

fe „ee 

to- OT COONS 32 | 2 

of it of the cl. — 
115 1 

int bal E . + tighe Line giver; Ain 8 I 

he required t o draw another right, Line patallet © 

ter thereunto, at the Diſtance of the Points'G n 

10 H. 

vn Take in your Compaſſes che giv- Plate . 

mb en Diſtance G. H, then ſetting o g. G 1 4 Y 


be- Foot of the Compaſſes in E, (or any, 
es phe ns Pojnt: . of the given Le! 5 


B deſcribe à ſmall obſer "Arch of a Circle, 2 = 
2 Li Then moving t Pag (to 
ch the other Eud o Ae ons + (deſcribe ano 
L ther obſcure Arch as LM; then lay a Ruler. to; Eo 
e the very Top of theſe two Arches, ;fo th 5 — I a 
n- Ruler 2 4 N rover af th t ny, = 
1 Then by the ſide of the Rul ing” 
| N O, and it ſhall be —— oy tyen! 
Se E F, and af the Diſtance 5 Ty 
b rer a. +4 27+ 01 3 1 Kink 
„ te, * "of - 
55 Let P Q be a right Line given, and „E. 1 . 

required to draw another right Line Dai : 
10 * which ſhall paſs throught the Tolne' 4 
i- MP 
Firſt, get one Foot of your Compaſſes in che 1 
et given Point R, and with the other ale * | 

neareſt Diſtance to the given Line P . 
3 which is dong b opening or ſhiittirig en 
r of the 2 es, till the moveable Fig. 7. 4 
x ont do 0 touch the given Line +75 i 


PQ deferiding the Arch''st. The 


Geometrical Problems; 
till reſting at this Diſtance, ſet one Foot in P. 
(or any other Points to the End of the given 
Line) and with the other Foot — the 
Arch ux. Laſtly, By the ver of this 
Arch Y, draw the right Line Y R, — it ſhall 
be parallel to the given Line P Q, and ſhall. paſs 


directly 12155 the given Toit Sho which, was 
required. 6 6 


STD 1 The Third Caſe. 
Let AB be a right Line given, and let it be 


required to draw another right Line parallel 
——— EO ſhall Paſs' through the Point 


ft 6 e, -* ad. . — a« ya a wt — 


Take iy” our: |Compulics the Diſtance from 
3 given Point C, to the End of the 
Plat 1. given Line B, then ſet one Foot in 
Fig. 8. g the other End of the given Line, 
2 and with the other Foot deſcribe the 
Arch fg. Again, Take in your Compaſſes the 
| e thee, iven Line AB, and ſetting, ene 
Foot in C, wit che other deſcribe the ek de; 
croſſing the former Arch in the Point H, ſoithe 
Line H C being drawn, ſhall be parallel to the 
Line A B, and ſhall paſs 0 the wo 
Faint 7 C, as was required, 


S eee. ee. e. 
| N O .. 


An Thyee Points (which are not in 4 flraight Line) 
eing given 3. how to find the Centre of a Circle, 
"which foull paſe n three Sue Poigts,, * 


Li the i given, Points be AB wy | * 
through which it is required a C thoul ; 


| 2 in the third Point C, (they ſtill keep- 


SUOASASASAASAERR0ES | 


% 200 VA WAI Ow. oe @ ©. : 
" ARSON 


Was : 


*. 2 ** $ 
* 


| .Geometrical Problems; "S <3} 
be dæſaribed : Firſt, Get one Foot of the Com- Y 
paſſes in ode of the given Points as in A, and ex- 
tend the other Foot to B, another of the Points, 
and draw the Arch of a Circle GF D; 
Secondly, The Compaſſes not altered; Plate 12. 
ſet one Foot in B, and wich the other g. . 
eroſs the former Arch with two ſmall - 
Arches, In the Points D and E, and draw the 
right Line DE: Thirdly, Set one Foot of the 


fame Diſtance) and with the other Foot 

—ꝗ— the firt drawn Arch GF D, in the Points. 

F and G, ind draw the right Line F G, eroſſing 

the former right Line DE, in the point 8 So 
is O the Centre ſought for 5 which, i L_ 

deſcribe a Circle at the Di OA, it ſhall 

aſs through all the three _ Pots. A B and 

20 was een FL 
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1 R 
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PROBL, VIE 


Two Points-within a Circle bein gives, — to e 
the Centre of a Circle, which bring « deſcribed, A 
4 through the two given Points ; and ſhall * 

divide the Periphery. or Circumference of the give 
Circle into two _ 925 5 * 
1 H1S and the Bregoin poſition, comms. 
' eontinual Uſe going Prope: throagho 
this Work, and — hv ought more fpecig = | 


to be minded: 
given be A SOD 5d 


Let the Circle yy 
ties Points within che ſame be Rand F 

Firſt, T either of the Kren Nees (2 
I right Lias B BP, which 2 no 


Y 
TJ 
*Y 


3 
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o Eeometrical Problems; 

through the Centre of the given Circle at R. 55 
Secondly, draw the Line A C through the 
Centre, and at right Angles to B E D —— 


| Thirdly, From the given Point 
Plate 1. E draw a right Line E A, and upon 


Ng. 10. the End thereof A, (by the au Pro- 


blem) erect the Perpendicular A G. 
croſſing the Line BD, (it being extended) in the 
Point G, ſo ſhall G be a third Point, and then 
having the three Points E F and G, (by the laſt 
Problem) you may find a Centre, upon which a 
Circle being deſcribed, ſhall paſs, whoſe Centre 
will be at H, without the given Circle, upon 
which point, if you deſcribe the Arch of a Cir- 
cle at the Extent or Diſtance of HE, H F, or 
HG, it ſhall paſs through the two given Points 


E and F, and ſhall alſo divide the given Circle 


AB CD, into two equal parts in the points M and 
L, which was required. And that this Arch 
thus drawn doth divide the given Garcle into two 
n is evident, for a Line drawn from 

to 


to two equal parte. 


; eden MTOYUI 
PROBL. VIII. 
24 1 33 1 85 ! Et 427 
"How to make a Line of Chords Geometrically, to 
any aſſigned Length or Radius, (© 
1 Oraſmuch as through this whole Treatiſe, 
F there is continual Mention and Uſe made of 


FAT Lise of Chords, it will not be impertinent in f 
this place to diſcov er the making thereof, 55 
1 | -rne 


„will paſs directly through the Centre of 
the given Circle, and ſhall therefore divide it in- 


Geometrical Problem-. 11 


che Convenience of ſuch as at all times, and in 
e all places, cannot have the Benefit of the Mathe- 
— matical Inflrument Maker, to whom theſe things 
t are common. a 
n a 

- DEFINITION. 

1 ho. # | "LF p64 1% $ 
e A Line ef Chords is no other than go Degrees of 
n the Arch of any Circle, transferred from the 
t Limb of a Circle to a ſtraight Line; now ey 

a Circle great or ſmall, is divided (or ſuppoſed to 
e be ſo) into 360 equal parts, called Degrees, ſo 
n the Semicircle contains 180, the Quadrant 90, 


* and. the Radius or Semi diameter (which is that 
r Line upon which the Circle or Semicirele is de- 
's ſcribed): noted in the following Figure with the 
e Letters A B, is always equal to 60 Degrees of 
d that Circle which it deſcribes, and therefore 60 
h Degrees of a Line of Chords is called the Radixs 
0 
n 
f 
- 


thereof. Thus much for the Definition of 2 
. e e ei eee 0 ti 
CONCLUSION. _,;t 1 7 F 


* . 


n 
* 


Firſt, Draw, a right Line of any length, * 
| FB D, and near the Middle thereof, (by the | 
+ W or fourth Problem) ere& the, Perpendicula® YI 7 
Win t 5303 4 03 10 E408: 41 K 2 1 * 
Secondly, Open your Compaſſes to the Radius 
or length that you would have your Lins of 
Chords to be of, which ſuppoſe A B, and with I 
that Diſtance upon B, as a Centre, deſcribe: the 
nn 1h neg!) che alt OEM 
; i Thirdly, Divide the Arch r 93s AR. 
e 8 or Degrees, which vo may: - 
do in this Manner. (Take the length of;tha © * 
Line & B, and ſet that Diſtance upon the Qua. - 


hd 
ph 


3 


5 5 
. — 


250 ſhall you have the Line DF divided into 90 
- 4 <anequal parts, called Chords. 


2 NE Pe 
WP 
* 


F 

1 + Geometrical Problems. 

drant AD, from D to R, ſo is DR 60 dep. and 
AR '30 deg. Then take the Diſtance A R, and 
ſet it from D to 8, ſo is the Quadrant divided 
into three equal parts, at the Points 8 and R, 
each contain 30 deg. This done, divide the 
ſeveral Spaces between AR, RS, and SD, into 

3 equal parts, each of which will be 10 deg. ac 
cording as you ſee the Numbers ſet to them, 
theſe muſt be again divided into two equal parts, 
each part containing 5 deg. and every of thoſe 
into five ſmaller, as you fee in the Figure, and 


ſo will the whole Quadrant be Eivided into 


Fourthly, The Quadrant ARSD being thus 
divided into 90 parts or degrees, ſet one Foot 
of your Compaſſes in D, and open the other Foot 
to A, and deſcribe the Arch A E F, touching the 
Line FD in E, ſo is D F upon the right Line F 
D, the Chord of 90 deg. 5 

- Pifthly, Open the Compaſſes from D to 80 

| deg. and deſcribe the Arch 80 G H, 
Plate 1. ſo ſhall H be the Chord of 80 deg. 
Fig. 11. - Sixthly, Open the Compaſſes 
from D to yo, and deſcribe the Arch 
yo I R, fo is DK the Chord of yo deg. : 
Again, Open the Compaſſes from D to R, the 
{ Radius, or 60 deg. and deſcribe the Arch RL B, 

o is DB the Chord of 60 deg. equal to the Ra- 


Aius. : 
Do the like with 50, 40, 30, 20, and 10 deg! 


4 
1 


In this Manner may you make a Line of Chords 
Df any length, and ſet it upon a Ruler, and it is 


it to perform all the Uſes in this Book; and it 
were convenient that upon one and the fame Rue 
ier, you had three, four, or five Chords of os | 

* 


. 
7 


Geometrical Problem.. 13 
ral Lengths or Radius's, or a Sector, which 


anſwers the ſame End, as in Practice you will 
find to be neceſſary and commodious. 8 - 


Being thus provided of a Line of Chords, I will 

now ſhew you how to work two Concluſions 

- Geometrically, which are of abſolute Uſe in 
Dialling, the one is to find the Hour o 
the Day, and the other to find the Azimuth 

of the Sun at any Time, and in any Place, 
And with them I ſhall conclude theſe Geo- 
metrical and Aſtronomical Elements, © 


VOR the better underſtanding of that 
A which followeth, the Reader ought 
to be acquainted with the principal 
Circles of the Sphere; as, alſo with | 
ſuch other Lines and Points, as are 
. deſcribed avd noted upon the Material Sphere or 
E Globe, in Imitation of thoſe which are imagi- 
5 ned to be in the Heavens, And of ſo many of 
. theſe, as are neceſſary for this aur preſent purpoſe, 
3 I ſhall give you a brief Account. 


ES E 


4 


R 


DEFINITIONS, 


A Sphere or Globe js a ſolid Body, containing 
only one Superficies, 'in whoſe Maddle there is 2 
Point, from whence all right Lines drawn to 
this Superficies are equal. 2 
The principal Circles of which a Sphere or 
Globe is compoſed, are in Number Ten; 
= whereof ix are great, and four are ſmaller 
4 Circles. TEX 
| A great Circle is that which divideth the Bo- 
25 dy of the Globe into two equal Parts or Hemi- 
ſpheres. A ſmall Circle is fhat which divideth 
3 the Globe into two unequal parts, a 
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The Nr Circles. 1 2 1 
I, The Tropitk of Can: ay The Anick rede. 
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. The FEquinotlial. . 


* The Leſſer meu are, . 1 5 25 WK 
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© 1739.1 304 ator 
117% The ren Lende ge 
2. The Tropith of Capricorn. £ 211181 45 


of the HORIZON 


In the Figure, let the outermoſt Cirels 
thereof, note wich the Lettes . 
H Z No repreſent |. a. Sphere "Plate. 55 
or Globe, then the Horizon is 2 * et 
Ciroleqyhich divideth o He ſeparateth 


the vile Part of the * . we LI 7 
G N 4 
| g 
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from the inviſihle part which we ſee not, and 

Eine (which repreſents: a great Circle) HO, 

i. N the vifible Hemifphere H Z O, which 
we ee; from the 

e wo Tenor” ee eee tc, 30 BY2s 


Of the Meridian. 


The Meridian is a great Circle of the 
Sphere which paſſeth by the Poles of the 
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World, and through the Zenith 


Plate 1. and Nadir of the Place. To this 
„12. Circle when the ſun cometh, he be- 
ing above our Horizon, maketh 
Noon or Mid-day, and being in the ſame Cir- 
cle, when it is under the Horizon, it is then 
Midnight. Tay tal 
The Zenith is that point in the Heavens 
which is directly over your Head, in what part 


of the World ſoe ver you be. And, | 
The Nadir is that Polit in the Heavens which 


J is under our Feet, directiy oppoſite to the 8 


nith. 3 Th? 
The Meridian Circle in this Figure, is noted 
with the Letters HZ ON, the Point Z at the 
| Top repreſenting the Zen, and N the Nadir 


Po ints. 
m. of the Equinoctial. 


"The ZEquptoBicl is a great Circle of the here, 
f dixiding it into the Northern and ra Her 
dene, whith take their Names fropd the“ 
two Pole, thit being called the Nerrhers | Home 
ſphere, in which the North Pole is ſeated, arid thus 
the Souther; i which the Siuch Pole is Kate 


7 r Fe ah n 
8 
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is repreſented in the following hi 9 by the. 


rom the inyifible part thereof HNO, 
> HY: 3457 by 45 ** #7 a 


Unto: | 


n a ˖ Aawwa-s e 


"th nan. N : 37 4 
Unto this Circls in the Sun in his annual Mo- 
tion We (w No Ek bar: ge in . — 

3 Year) the Days an ights are of e n 
# through the whole World * * 
This Circle cutteth he Axis of the World at 5 
right Angles, and is ſeated in the Heavens 99 -4 
deg. or a Quarter of a Circle, diſtant from . 

ther of the Poles. 

It is repreſented i in this Figute by the Line or 
: Circle EQ. The two Poles are noted with P 
3 and S;P being the North, and'S the South Pole 3 
f and ſo he Hemiphere x P E, is the Northern, 
750 and A Sz the Southern Hemiſphere. And tlie ri he 
r PQS is the Axis of the World, croſſing the 
uinctial at right Angles in ebe Gente, or 
ah; Idle Point of the Phere or Gt b fe. ban 


V. Of the two Troplaks. 


the tr two  Tropicls are ſmaller Circles of th 

; Sphere, deſcribed parallel to the E Equinoial 

Circle, and at 23 deg. and a half diſtant LON. 

from 3 that being. the greateſt Declination 19 

| the Sun hath from the ZquinoQual- towards 

? ther of the Poles. Of theſe Circles one is calla, 

the e of. Cancer, or Northern Tropick; 

: other — Tropick of Capricorn, or Southern 3 : - 
pick, ſo denominated ffom the .Poles which they "0 
reſpe& or bchold. As the Tropick of Cancer, . Wa; 
werked with the Character of Lancer, Sat 
each End. thereof, beholdeth P, the North om 

and che Tropick of Capricorn, noted with the 

5 Characters of Capricorn, M. at each End there Wo 


T of, ede ecteth S the South Polt, " ] 3 
0 1 


5 3s 5 


— 


etwo Circles are the Bounds or Limite gg ee of 
wn's Courſe, for between them he (2. 53 
| "never going ore Northward: or Sour | 
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| 4 © Tonk the Globe or Sphere. 


0 


want, is Aecllnes W 0 to either ee 
"Poles ) than 23 deg. 30 min. | 

Plate 1. fore, when the Sun in his hers 
F ge 12. Courſe Mall arrive to the Tropick of 
Cancer, which i about the oth of 

Put. he maketh the Longeſt Days to all that in- 
abit in the Northern Hemiſphere, And when 
he arriveth to the Tropick of Capricorn, which 
is about the 11th of December, he maketh the 
Shorteſt Days to thoſe that inhabit the Northern, 
and the Lee to four of * Southern Hemi- 


| en * 


Beſides 50 heſe |; cle Te 13 there are Kere others 
deſcribed 1 vpou the Globe, two Sorts whereof _* of 
great oF im Dialling. _ 


Honr Celli, and Atimnths. 
n 


OUR Grills ate great Circles of the Sphere, 
Which meet together in the Poles of the 
World, and erols th 
of which the Mer 


uinoRial at Right An- 

dian (or outward Cirele 
10 this Figure), is the Hour Circle of 12, the 
nt Fright ht Line PQS, which repreſents the Axis 
% e World, is A0 the Hour Circle of Six 
; 55 all the reſt of the Hour Circles are 0 
From Pole to Pole between them, as the Circle P 
AS repreſents an Hour Circle, and fo of all the 
teſt, which are 1a in Number, W N the 
24 Hours of the Day and Night want en 


ay! 


£ " Aeimuths are alſo great Circles 1 OY 
ming og her in the Zenith and Nals 
'of interſe& the Horizon t 
Ted ee Hour Circles do the * 
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n, 19 
Of theſe Cireles, thi outermoſt Circle of this Fi- 
gure repreſents the North and South Azimuth 
— the Line ZQN the Azimuth of Eaſt an 
Weſt, and is commonly called the Prime Vertical 
Grele. And all her Circles drawn through ne 

Zenith and Nadir Points, and cutting the 


20n at right Tall as. are intermediate Azimuth 


between the and Weſt, or the North and 
South Points. As in Plate 1. Fig. 12. the Circle 
Z B N is an intermediate Azimuth between the 
South and the Weſt. 

Every Circle of the Sphere hath its 
Poles, which are always 90 deg. diſtant oper om it 
in all parts. 

So in the former Figure Z the Zenith, and N 
the Nadir Points, are the Poles of the Horizon, 
they being 90 deg. diſtant from O the South 
Point, from Q the Weſt Point, and from Hthe 
North Point o the Horison. 

Alſo Q is the Pole of the Meridian. Cirtle 
H Z:O N, it being 90 enz. diſtant uber 
from in all pa rts. 458 

Again, * and 8, the North and South Pate of 
the World, are alſo the Poles of the EquinocQual 
2 they being removed therefrom on eit 

e 90 

But the Bae of the Yair P ASi is at 0. 
and the Pole of the Azimuth Circle Z BN is. at 
D, and how to find theſe Poles, and alſo the 
Poles of any Obli os e Circles, ſhall be diſcover 
indiverſe Ava t 


Nev; whereas throughout this Book tare: . . 


Mention made of Degrees and Minuten |: 1 | 


ce that a Degree is the 3601h Part 


L. each 9 * which Degrees is ſuppoſed: to bo 3 8. 4 


he following Diſcourſe, where 4 
there is often Occaſion for the finding of them. 


8 Aſtronomy. 
. vided, into o Parts called Minutes, ſo that 43 


Degree, and. 15 min. one quarter of 4. Degree, 


© Theſe are ſuch Aſtronomical . I con- 
4 ceive, moſt neceſſary for the underſtanding that 
| which follows; F 
E It reſteth now, that I ſhew how to perform 
two or. three Aſtronomical Concluſions Geometri- 
cally, without which the Knowledge of making 
of a Dial will be of little Validity; for to what 
purpoſe will a Dial ſerve without it be rightly 
WE ? Or how can you make a Dial for any 
pointed place, without you. firſt know the 
Poſition or Situation thereof? And to theſe 
4 Purpoſes are the following Concluſions ſubſer- 
2M vient. 1 = | 5 
Aud becauſe it is requiſite ro know at all Times of 
the Year, what Declination the Sun hath from 


k . Aquin oſtial either Nort hard or Sout h- 
4 . award, I bave wes 240 at the End. of this In- 
4 troduttion, inſerted tuo Tables, the ont ſhrwing 


Ad the other, a Table ſbewing the Latitudes of 


+ e "land, Abd. Ireland 
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min. is three quarters of a Degree, 30 min. half a 
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1 all the Principal Cities and Towns in Englan » 
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Having. the 4 of the Plate the Ain ith 
Sun, and the Day of. the, Mouth, given, to Fr the 
 Hotr of, the Day, aud Atimputh of t rhe Slim | 


L, E T the place be Londen, whoſe cali f js - 
51 deg. 32 min. Let the Sun's Altitude 
be 45 deg —— Aufl let the Day of the Month be 
the 11th of May, ar 'which'Time, by the follow» 
ing Table the Silti's Declinetion' i 18-20 deg. 20 
min. Nor 

My: 'Deferibe the Circle HZ ON, repreſen» 

the Meridian of the Place; —— Croſs it at 

fig t Angles with the — b e HQO, 37 
for the Horizon, and Z Q for bp + 783 = 
tical 'Circle, or Aumuth geeky aw 

Secondly, Take 31 d | 
of the 3 21 ky 17285 5 Tingor G and 
ſet it . 5 Pm "th: North, antt from Q 4 
the South Fo ; and draw the lineP QS, for: 
Axis of the World. And becauſe the 1 75 
ctial Circle is in all ab from the P 


of the World 90 deg, ou 5 
Chord, and ſet them 570 0 Pp fo 4 r= Ee 
Sto w. and draw the Line Q hes Le bs - 
noctialł Circle. | Y 55 
Thirdl The Sur's Altitude given bein a ETC 
deg, Ta : 4 deg. from your hong 4 2 A 
them from H to A, and from O to T 1 
lay a Ruler either from H to T, for. tum 
to A, guck the Ruler will croſs the” P 
rical Gitte in E, through which 7 06 Hp "Ger 
cle oß the Sun's Altitude muſt be drawn, unde 


* drawing of it you have three ron «6h 


x 3 

= — * 

- - - 

7. bes, 2 
„ e & C . AF A ">." 

\ . V 5 43 > 44 5 i 


3 212: | * | — 
' 3 and T, wherefore by the 6th Problem before: 
going you may find its Centre, which wall al- 
| ways be in the. Prime Vertica! Circle ZQ N 


7 
7 
: 
. 
1 v 


E extended. A Gan 

4 Fourthly, The Sun's Declination for the Day 
ropoſed, (viz. the 11th of May) being 20 deg- 

© d min; North ward, therefore take 20 deg. 20 

3 min. but of your Line of Chords, and ſet them 


EF - from & to C, and from æ to D, towards P the 
North Pole, becauſe the Declination was North, 
F otherwiſe it ſhould ha ve been ſet towards S the 
. South Pole. Then laying a Ruler either from to 
7 „or from æ to 127 it will in both Caſes cut 
the Axis of the World in E, through which. 
paint the Parallel of the Sun's. Declination for 
- that Day muſt be deſcribed, and for the draw- 
ing of it, you. have three points, D, E, and ©, 
. whoſe Centre will always be in the Axis of the 
=: fo 1 .6th Problem. K 25 1 4 462. 
, Obſerre. in your Scheme, where the. 
„ .... Parallel of Altitude A LT, and the 
Plate 1. Parallel of Declination DEC, do 
Rz. 13. croſs each other, which will be at 
©. of the Sun ar the Time of the Queſtion... + 
=” Fingal . through the three points 
aw ag. ircle ae. points. 
IE 13 ä g P 


We £ 
yt. Lf 


izon, extended when neg N 5 
r 


ee. 25 


- Dun open echten Ii N. SHE e. om: un 

T 1 FS 0 1. Fr the HO LU R. il 111 

1 Lay a Ruler to P, the Pole of the World, and 

. G the point where the Hour-circle croſſeth the 1 
> W_EquinoGtial, .and:the. Ruler will cut the Circle 
2 in a, So the Diſtance from à to A being mea- 

8 ſured upon the Line of Chords, will be found to 

7 contain 41 deg. 48 min, which is the Hour of 

e the Day, counted from Non, which reduced 

o into Time (by allowing 15 deg. to an Hour. and 


1 deg. to 4 minutes of Time) will be 2 Hours 
47 Minutes, that is, either 47 Minutes after 2 in 


. 


= the Afternoon, or 13 Minutes after. ꝗ in the Fore- 

* EI n 
Dune $4: 33; 28 

- II. For the Azimuth. ; | 1 


Lay a Ruler to Z the Zepith, and to; B,the 
int where the, Azimuth, Circle croſſeth the 


Horizon, and the Ruler will cut the Meridign 
4 Circle in the paint i, ſo the Diſtance b O b = 
- meaſured upon che Line of Chords, will bB? 
5 found to contain 62 deg. 8 min. And ſuch ese 
8 the Sun's Azimuth from the South Part of he 
13 Meridian. Or the Diſtance N b, being meaa-ꝝ 
2 ſured upon the Chords, will be found to contain 

Ag 27 deg. 52 min. which is the Sun's Diſtance or | 2uÿꝑ 

» Aximuth from either Eaſt or Weſt, according 
. to the Time of the Day. e 
97 Thus by one and the ſame Projection * the” -. © 
6 .*.,»; Sphere, 252 have found both the Mr 
* and the Azimuth, and many other Ce, 
* _' Hons Aſtronomical might be wrought, by.this :. 2 
5 . © "way of Projection, which I have more ux 
778 x Jhewed in my Geometrical Exerciſes, But ſee... het | 


* * - $7 
LE : 


Ar 
A 


Tg 
Ta. 
WM. 7 
hk, SES. 


ing that the Azimuth is of ſuch frequent uſe 
in Dialling, that nothing can be done to 
purpoſe without it, and that in this Way 
of resection, ſometimes the Centres of the 
VQircles will be very remote, I will here 
ew you another Geomettical Way, where- 
by you may find the Auimh at any Time, 
and in any Place, by ſtreight Lines, which 
will be ſome Light and Eaſe to the Practi- 
tioner, that ſo he may compare one Way 
with the other in caſe of any Doubt, which 
will be a good Confirmation of his Work. 


Au ber hig ue fd the Azimuth. 


E T the given Latitude be 51 deg. 32 min. 
The Declmation North, 20 deg. 

. The Sun's Altitude 40 deg. | 
And let the Sun's Azimuth be required. 
PFirſt, Upon the Centre Q. deſcribe the Se- 
3 ao Lenne H Z O for bee Seer Meri- 
Plate 1. dian, and upon Q, raiſe the Perpen- 
Fig. 14. dicular . | * 7 
34 Secondly, Set (by the Help of your 
Line of Chords) 51 deg, 32 Min. the Latitude 
of the Place, from Z to E, and draw E Q for 
Cn: 7 0 707 006 107 
- - Thirdly, ,'Set 20 deg.. the Sun's Declination, 
From E towards Z, to the Point D, (bein 
it is North) and draw the Line D T parall 
to K. Q, ſo is DBI the Parallel of the Sun's 


Declination. 


* FPFourthly, Set 40 deg. the Sun's Altitude 


1 — F. ehen, from O to L, and from H to M, and 


draw the Line MS L, for the Parallel of Al- 


in. 


Alrongoy; .. | 
Fifthly, Take- in ory half the 


25 


Length * the Parallel of Altitude 8 L, or $M, 
and 5 N that Diſtance upon A deſcribe. the 
innermoſt Semicircle. 

Sixthly, Through the Point B, which | is where 
the Parallel of Declination, and the Parallel of 
Altitude do interſect, erect the Per erpendicular 
RC, till it touch the innermoſt Semici tele at C. 

Lafity, Lay a Ruler from Qto C, and it will 
cut the outermoſt Circle in E, to ſhall HE mea- 
ſured upon the Line of Chords, be 109 deg. 47 
min. the Sun's Azimuth ten ** North Part of 
the Meridian. 

E Z ſhall be 19 47 min. the Azimuth 
from Eaſt or Weſt. ag. 

E O ſhall be 30 deg. 13 min, 4 Azirauth | 
from the South part o 'the Meridian. 


Having made this fair Preparative, I will here. pa 

the two > fore-mentioned nice ＋ Tables of the. Suns 

Declination, and Lat itudes o fs add then 
oceed to the Art of ns [1 . c 

2 this Place intended. ; * e fy 


"+" 
oF 7.064 


20 26111 


920 13a -< 
10 20 Ono 


6 0 233 12 


5185 


11 6,31] 4% 185 
8 22 1 
7 


0.855 12 
1721, 2 
4413" 


1 813 27 
3715 46 
2 5414 

1814 
a1 


42 
1 


19 


371 x oy 
54lat 


12 
29 


22 17-2 59 

13117 244 

2411 7 73 2 

25117 1 
2.6116 25 6 41. 


- 


* 1 e » 
, v.17 , ” 
- 4 ; © « N - 
f * (2 a ** * © mY 10 
5 q 5 4 * +4 * 5 24 5 5 
N * . f = WT," ! : * 
uo. ai. —_— 


— ; W = of 7. Sun"; s ; Derlimarion, 


700 5 


f | | 
. ..Ofl4 $4} 4 - 3 85 50 23 1 
. A 3 38 off (23 15 
441 42/14 17// 3 15] 3 2218 E. 23 20 
* 1 323 '58| 2 8 :4528 - 45 3.23 
5121 1 2213 391] 2 29] 9 718085 35823 3 25 
ik 1213 20] 2 $5] 9 2919 13]23 27 5 
21 2113 1 19 * 29 
9 1 20 5112 41 15 708 ns 1 — 29 
rof20 40/2 21 5 2 > 35119 Mr 2 
1120 2612 11 b 360 | 8 823 
124200 1611 4 11 1850. Buy 2 
1320 4/11 3920! 3455 Th 
I. 19 51/11 
16319. » 25101 
17119 512 
1818 580 9 
19918 »43 9 
22201 5 3 


PE: 396 18 
16 22 5 356 6 
29 16 


. 2 C F , 4 8 
l \ - * \ * 7 - 
- Ae ; Ape e n F 8 / 
r Ml le c \ 
* pan p * = IM * 2 — - 7 . 98 * wer © » Nee ON a. a - 99 * = po 
\ — 8 f WW CPE ”.£ g 2 ” 
”Yy » 1 . N ” 


0 * 
* 148 
2 n 

-, þ 


— , , Hl , rr 8 
wan, * _ J . p 
6”. % * " "WEE 


n , PROF. hs 
7 0 ” a 
FA * — 4 17 ** - * ** 4 ” 
Ta «2g x wren " 3 * > ' q 
* *E Fx & + 2% 7 72.” * 94 
1 


e 


| aa 
| Weigh 


— 
» 
Cam , 
* 
' 1 
4 * 
* 4 — 
; 4 20 * 
* 0 A 
. a J » N - - 4 
. ny : . 
* Z . ” bd « 3 
4 ”- * 
bu £& * 
f : „„ „ 
1 * bo - 
> — 
' 


3 
= 
. -- 4 oy 
44, Berk 8 IG 
* * 8 by — 


ene 3 


* 
3 


1 N 
* * 
7 1 2 
irs + Ac, od is 
LAT 
= 


1 


titudes 'of 


0 


=D r N 


1 TABLE P. the Nine 00 45 
q the Cities, Towns, and 


Iſlands in aud PEN 2 5 Britain and 


Lreland. 8 


& * * Ins 
* 
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2 lungen | 
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' DIALLING 


Geometrical ly perform d, 


3 7 projecting the Gircles- of the 8 
. F _ e it ſelf. 


ws ab «an to at 


2 


9 


198505 


2 W: bs N 2 7 0 7 i - vt 5 
. 4 3 41 92 25 74 2 * 2 
fk _ ral . of Plains upon, which D uus 


are uſually made. 


- I A L 8 may be made upon any plain 
if Superficies, and all plain Superficies- 
ere poſited in one or other of theſe 
three Pofitions;.viz. either. Parallel, 

| —" Perpendicular,” or Oblique to. the Hori- 
v0 ry ofthe Place wherein-the-Plain is ſeated, and 
. Vourllines drawn [upon any Plain, are 
great 


* * 


The Art of Dialling: 


| jected upon «plain ER become 
Lines. 

Now the Art of Dialling confiſteth chiefly-in 
the finding out of theſe Lines, and their true Di- 
* ſtances each from the Ane which do continu- 
Aly vary, according as. the Plains upon which 


they are deſcribed or projected, are * in 


reſpect of the Herizon of wy Place. 
Of theſe Plaine there are but three Vari 


eties, vx. Y 


(which I call Nauen) Plain only. 


erect | Plains. 4 


3. Reclining 
from the; 


5 | Inclining 
* to the Ho- 


plying the Inclinis . their oppoſite N. 


cliners, as being . ao. the wc * potty 
to. avol 1 es, whic Y- 
wie by comparing my Examples, with other: 


So 0 Oo o 


= 2 2 « 


7 » 
1 %. 1 
| * 


great Circles of the Sphere; which I 


1. Parallel 3 W as 18 the Erie 


. C North & ns 
2. Perpendicular which Direct 25 "2 
to the Horizon, (. be ) As 'Y 
and ſuch are a 


a N 5.2 56 and Nur 


Now in the making of cole Diale, TTY 57 
are in Number 255 1 AE thats to 1), by ups | 


Authorg,, or others with-mine, Lou axe to whe 7 
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which theyilic : Therefore take Not 


an 
their. 


yof 


d not from the C 
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cube unt Di 
Notice, hat E denominate all 
tions 


2. l 8 a IG 
Writers call 7-H 
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"Thoſe Pla 


rithe Pofi 
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The Art of Dialling. N 
in; All leading Plains, whether Direct or 


clining, whoſe upper Faces behold the r- 
5h, 1 call Recliners 3 and the nether, or under 


at. aces of them, which reſpeQ, or look won to 

1055 ne Nadir, I call Incliners. ; 

jt This DiſtinQion'being made, the Plains 

8 # of all which Examples . + 4 
ww thus denominated. A 


1. Vertical or Horizontal. | — 
2. South and. Nart h Direct. . ; 
3. Eaf and Teſt Jes 


4. ut I North, declining ET 


* 3 
. % 


Sa | Rec lining 1 n 92 
, 5. Eaſt and Wt Direct * A 2 
'Þ f ining fs 34 "1332.8 
6.) Elan, O. Couch Recuning o# ba : 
. | ning to the Pole. 7 waz; 
> "South Direct Recli- leſa then the 25 "2 
. aing or Incliving 2 more FH, 1 
9. Polar, Dr North n or dee — 
22 Equinotiia. n 


| North 25. 5 "leſs. ap; SPE 9 by 

be ar Inclini more J 4 3 
1 2. e Ore «th De ew 

f to.t 
13. dans 5 
5 8 or Vet Re 
14. J or Inclinin 


25 7 wee e. Ttning b declivin 
oe; ng or Lining 00 
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Thus are the ſeveral Plains denominated, 1 
ſhall now ſhew how the Situation of any Plain 


may be attained, either in un of its nn 
don or Reclination. 


HAP. II 


How 1 to find the Reeiination wail Declination of 
any Plain, | 1 8 


1. For the Reclination. 5 


H E Reclination of a Plain, is as Ach * 
that Vertical Circle -or Azimuth, which is 
perpendicular to the Reclining Plain, or that A- 
zimuth, in which the Pole of the Reclining Plain 
lieth, comprehended between the Zenith of the 
lace, and the Reclining Plain. 
To find which, let A BOD be a "Reclining 


Plain, draw firſt thereon by the — a 
ate 52. 


of a Ruler and Quadrant, a Line 


H parallel to the Horizon of the Place, E gel x. 
which''ſhall-be the Horizontal Line 


of the Plain, and croſs at it right"Angles wich 


another right Line K 8, for Fi Vertical Line of 
the Plain; to this Vertical Line RS, apply a 


freight Ruler K I, and to cher Bod ef. ie which 


lieth clear of the Plain as I, apply 2 Quadrant 
as OL1I 3 having a Thread or Plummet hang- 


ng from the 8 I, then ſee what Number 
of Degrees of the dadmet are contained be- 


tween O and Ly for o much doth the Thin Yeo 
cline n 


9 * 88 .. 
g . . * 5 f . F 4 5. TY 
ö 1 FI 37's af =p 4 
= * * 4 
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LY. _ Geometrical Dialling, 5 . 
lain " : 11. For the- Deelitation. A8 


The Declination of u Plain, is an Arch of the 
Horizon comprehended between he Pels/of the 
Plain, and the. Meridian of the Plate. Or it is 
the Diſtance of the Plain itſelf, from the prime 
1 of Vertical. Oirole, or Azimuthiof:: Eaſt and Liegt. 

| To find out the Deelination · of any Plain, there 
are required two Obſervations to be made by the 
Sun at the ſame Iuſtant of Time. The fitſt of 
| the Horizontal Diſtance of the- Sun! from the 
of Polo ofuthe Plaini And ſecondix, Oß the San's 
is Altitude. 
A- 1. To- find * Horntal Di gener dem 
in the Pole of 1 the Plain Ap one Edge of a 
he Quadrant to the Herizonts Phe of your Plain; 
| ſo that the other may dogupraliveles to it, and 
ng the Limb of the Quadrant -may-b&-towarde the 
| San, and--hold-the whole Quadrant *Horizontal - 
2. (as near as you can conjecture) Lb, 13 - A 
up'a Thread and Plummet ar full — 5 
that ithe- Shadow of the Thread may paſe 
th through the Centre and Limb of the Quad ant) 
of obſerve thea the Degrees cut by the $Shadow+ of . * 
2 the Thread; and number them from that Side 
h 
at 
fo 


of the Quadrant that fandeth: fl robe or ”_ 
pendicular to the. plain : For thoſe Degrees are 

| the- Horizontal Diſtance required. 
r 2. This- Horizontal nee and ithe Sek "Mi 
Altitad& being obſerved at the ſame Time, (as 
be) will help. yow to the Plain's ' 
Dechnatton by - Rules following. 9 
4 irt By - 5m the Altitude, you may find — 0 


* 
bY near a4 


A th Ge the two laſt Problems of the 5 
# fe on, then by comparing the Azimouth * 

<3 | | Si + Rs. | and" r. 
F | "is: 


X " 3 * 
- ” ” . — * 7 * 
£ : - Y — - * 
— 
— 
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and this Diſtance together, you may find the 
Plain's Declination in this Manner. 

When you make your Obſervations of the 
Sun's Horizontal Diſtance, mark | whether the 
Shadow of the Thread fall between the South, 
and that fide of the — which is feen 
dicular to the Plain. 

1. If the Shadow fall 3 Wem, the A 
vimuth and Diſtance added together, do make the 
Declination - the Plain, and in this Caſe the De- 
clination is upon the fame Coaſt whereon the 
Sun's ie is. 
2. If the Shadow fall not between them, Xe 
the Difference between the Diſtance and Azimuth 
is the Plain's Declination;. and if the Arimuth be 
the greater of the twn, then the Plain declines to 
the ſame Coaſt whereon the Sun is; but if the 
Diſtance be the greater, then the Plain declines 
to the.contrary:Coaſt, > 

And here note, 85 at the Declination tens: found 
is always accounted. from the South, and that all 
' Declinations are counted from either South or North, 
towards either Eaſt or Weſt, and muſt never ex- 
ceed go Degrees. 

1. If therefore the Degrees of Declination from 
the South do exceed 90, you muſt take the Re- 
| Gdue of that Number to 180, and that ſhall be 
the Plain's Declination from the North. 

2. If the Degrees of Declination exceed 1805 
then the Exceſs above 180 Degrees gives the 
Plain's Declination from the North towards that 
| Coaſt, which is rege to the A bene 


the Sun 3 is. 


*7 
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= Wi Ne Bale, % Ne 
= | How to draw the nA Cs upon Vert 1 . 
| Ww 2 __ monly called is uy 1 


he Example, Of a Vertical or as ate Plain i in the 
Latitude of London, which is 51 deg. 32 min. | 


hen PASSAT: Draw a Circle- E S. W. N, | which 
Circle let repreſent your Vertical, Plain z croſs 
be it in the Middle thereof at right Angles with the 
+40 two Diameters, viz. 8 Q N, fo: the Meridian, 
the and Hour-line of 12, and E QW for the prime 
ines Vertical or Hour line of 6. 
+ Secondly, Becauſe the Latitude, of the Place | 
and || is 52 deg. 32 min, take 31. deg. 3 min. out of 
t all your Line of Chords, "3 ſet that Pillance from - 
wth, 8 to a, and from W to h. 
ex- Thirdly, Lay a Ruler from K. 44 A* ie iſt 
I cut the Meridian Line 8 N, in the point P, 
rom which point Þ is the Pole of che World: And a 
Re- Ruler laid from E to b, will cut: he ane 
| be in er E. ſo is E the point 3 


20 A 5 8 the «Sp ian Tn Loy and 

80, ave, you three points, v and 

the || through; which) you muſt —. . Wiss 
that Circle EE W, whoſe Cen- S 


con ter will always be in the Me- 4 Vertical or EHu. 1 
24 ridian 8 N. 80 that you me ſntbhe 
22 8 find jt, as hath Latitudt of Lon» © #1 -4 

n . gh, and-in don, 1 deg % 
man Draw the mi 7 8 
4 . hich divide in | 


38 - Geometrical. Dialling. 
two equal parts in the point A, upon which 
red l. TS the Petpebtiediar A tf cutting 
the Meridian 8 N, in the point C, which is the. 
Center of the Equinoctial Circle E A W, up- 
on which point, and the Diſtance CE, you may 
o N 
Fourthly, Divide the Semicircle E N W, into 
1 equal parts at the points OO ©, c. begin- 
ning at the point N, and ſetting 6 on either fide 
thereof. The Semicircle may eaſily be divided 
into 12 parts in this Manner ; for 60 deg. of 
the Line of Chords will divide it into three 
equal parts, and 30 deg. will divide each af 
them into two, that is, ints 6 equal parts, an 
15 deg! is the half thereof, which is a twelfth 
part ef the Semicircle. n 
Fifthly, Lay a Ruter to Q; the Center of the 
Plain, and upon every of theſe Points @ © ©, 
and the Ruler will cut the Equinoctial E E 
W, in the points * c. dividing that into 
12 unequal parte. 
Sixthly, A Ruler laid to P, the Pole of the 
World, and the ſeveral points“ * *, exc, upon 
the Equinoctial, will cut the Circle repreſent- 
ig the Plain in the points 11 l, Sc. dividing 
the. Semicircle E N W, in 12 other e 
. Parts. 337ͤĩ jéd Gs 4 ILMT[ Ee. 7 
La, From the point Q, and through the 


ſeveral points . <. draw ſtraight Lines, as 


Q:1-7; As. 19, &e: they ſhall all be the 
true Hour-lines for ſuch a Vertical or Horizontal 
Phi, Namely, for twelve of them, that is, 
from s in the Morning till 6 at Night. 
But for the Hours before and after 6, that is, 
for 4 and 5 in the Morning, and for 7 and 
t Night, they are to be drawn by extending 
tts Maur-line of 7 and 8 in the Morning throw 
* O97: 41 * 5 


« 


Be th to the Zenith, an 


— 
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the. Center and drawing them on the other 
ſide of the Plain, ſo ſhall t 
and 8 at Night : =— Alſo the Hour lines of 


ey be the Hours of 


4 and 5 in the Evening, being dran throngb 
the Centre Q , will become che -Hour-limes of 
4 and 5 in the Morning. 1 
For the Stile of this Dia, take 51 in. 
the Latitude of your Place, out of your Line of 
Chords, and ſet them from N to e, upog the 
Circle of the Plain, ſo ſhall a Line drawn from 
Q through e, be the Axis or Stile · of the = 
which may be a thin Plate of Braſs, cut exactly 


to the Quantity of the Angle N. zi deg. . 


32 min. and ſet perpendicularly upon the Line 
of 12, or the Mriian 5QN, _ the An- 


gular point at Q and thus is' (your, Dial: f.. 


niſhed. 


If into this, or any of "gk Noon Diaz, 


uarters, divide the Spaces ce every one 


of the points O O into ual for 
the Half, and into 4 equal darts! or the Quar- 
ters of Hours, and- proceed with putting on 5 ; 


them in all nne as you did wah the who 
Hours. 


«+» 


« a * 4 > 
8 "\} 1 199 


1. of Upright or Eret Pldins.” 
2629743. C H A P. Kr 
895. Pian, are ſaid 12 be, 215 of 15 


3 which ſtan icular tot 
Fg, the Place, whoſe perpend beg AX 


their lower 
"wp Toe . and 5 are the alle 6 0 8 — 


- 
* 12 


you ha ve 4 Defire to inſert the half Hours ang 2 1 


* . 0% "wat. e 


. Fo 


4 LN 


tex dr . 


f 22 
EY * 


Fo C nne al Dag 
Eburches, Houſes, or the like, again which 
| (for the moſt part) 'Dials are made. | 
Of theſe Upright or Ere8 Plains there are two 
ones, 5 — ret 0 Declining. 
El 285 Upright Plains are nid to be 
ii 5 di cell behold either the true 
=—1t, F North, or South Points of the Ho- 
rinon, or whoſe Poles do lie directly in either of 
them, and theſe Plains are called Ere# Dire 
Plains. | 
\ Thoſe Erect or U right Plains are ſaid to 
decline, which do not lie in, or directly behold 
any of theſe Points, but are fituate under ſome 
other 4zimuth, as South-Eaſt, North-Weſt, - North- 
Eaſt, &c. and theſe Plains are called Ere or Up- 
right Declining Plains. Of both which ſorts 1 _ 
give you Examples. And. 


069-0020009 00#9993:0600 
L L of Upright, or Erect Dirett Plain 


CHAP. V. 


e to ew the Swat ayes: a pues 
South Plain. . 


+ © 7. F — 4 
F 9 > g " . i 


Wy 


Example a. Direct South Plain in the Le: 
np, Of «Dire FI deg. iy 20 


IR ST, Draw a Circle ZE N, repreſent- 
X an upright direct South Plain: croſa it 
cht 1 gles with the Diameters 2 N for t 
Meridian, or Hoyr-line of 12, and QE. QF 25 
the prime Vertical Circle, or Hour-line Six. 
1 NY * Secondly, Out of your Line of Chord? take 
35 dog. 20 min. (anich ! is the Complement: of 


the Meri 


will cut t 
rlrough which the Equinoctlal muſt paſs; 3 and 
for the drawing of it you have three points giv- 


Grail a, Din. odd 
the. Lauta. of the Place) and ſet that Diſtance | 


upon the Dial-Plain from Z to a, and For E to 
b, and _ toe. 


Third! ty, 1 12 a Ruler from W to a, it will cut 
ian Z N, in the point P, the, Pole of 

the World; and à Ruler alli b laid from W to b, 
he Meridian in E. fo. is E the point 


nd viz. E, E, and W, and the Center will al- 
ways be in the Meridian Line Z. N, (extended | 
if need de) The _ you, ma find by the 
Geometrical” Way taught at the Be. ande 'of 
the Book. Or thus, = ts Line) E . and 
divide it into two equal [2 
inA, * A erect the Per. Ii Fre Dirt 
dicalar X C, extending it, till South Plain. Pl. 
that and the Meridian Line 2. Fig. 3 ; 


: concur in G, ſo is G the Cen- 


tet of the in08ial Gree E E W. ly 478-200 x: 
Sons the Semicirrle E N 45 
into 12 equal parts, at the points © O G. t. 

Fifth] Nr a Ruler to Q, and each of thi 
points & O, and the Ruler will crofs the 

Fe atnoBficl Circle in the Pons! tae} "Fc, 0 
viding that into 12 unequa PER. 108 ADE on 
Sixthly, Lay a Ruler to P, (the 1 he — 
e = 1 7 | 


World) and every of the Marks ** 25 
tle Ruler will croſs the Circle of che-? Fw 
the Ai [þ ec, | — 

Laſtly, If 1 5 the Centre ; 
N ve (Be [ TE, &<., you ara ig Ein 

ey ſhall be the true Hourdlines on OO 
re. South Plain. 

For the I take 38 1 of 28 min. 


ur place, out of the 


; "Ml a Pilling: 
Swing che Line . e for the 45 FO Stile, 
which hy: hang direMy over the Meridian, 
Hour · line * 1, and muſt point downwards 
owards the Sout Pole, becauſe the Plain be- 
olds the Souck part "alt Meridian. 

In making u bave made two Dials, 
r the Exe ag ha | Dial is but the back-fide 
f the-South, it Tying 919 the ſame Prime Verti- 
cal Circle, only. as this beholdeth the South 
part of the Meridian, and hath the South Pole 
le vated above It, che other beholdeth. the 
75 2 of the Meridian, and hath the North 
vated-above.it, and as the Meridian Line 
| 7 in the South Dial repreſenteth the 12 4 
; Get ur-line at Noon, the back-fide there- 
NE the North-ſide) repreſenteth the 
31g 'Hour-line X 12 at. Midnight, and therefore is 
1 not expreſſed, neither the Hour- lines of 9, 10, 
II at Night, or of 1, 2, 3 in the Morning, the 

| Aer tous never being above the Horizon at thoſe 
Ns Wherefore the,North Dial is only ca- 
7 receiving theſe Hours, namely, 4, 5, 6, 

7 paar in the Morning, and of 4, 5, 6, ) and 8 
at Night, and (in this F ens not of all them 
neither ; ; for it will never ſkine upon · this Plain 
1 "I at in the, Alorning, or 
4. E Ee Dirac at 4 in the Afternoon, but 
1 ooh + Plate it 18 beſt to: 01 put t them on 
j 


J 
|| 

| 

1 


. Fig: 4. 4. W in igure) that 
a AE N 9 de reby, 200 may know 
bieden. iti is: in the Ne Af and how 
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N CHAP. VL 

How to draw the Honr- lines u upon an Ca Dies 


Eaft, or Weſt Plain, 


1 Call chat an Eaſt « or Weſt * which lies 4 
the Meridian of the * and whoſe Poles 
lie in the prime Vertica Carle, or Aumuth of 
Faſt or Weſt. | 
Now for as much as the Plain lieth in the ve⸗ 
ry Meridian Circle, in which alſo the two Poles 
of the World are ſeated, the Plain muſt neceſſa · 
rily paſs through both theſe Poles, and ſo nei- 
ther of them can bave any Elevation above it 3 
wherefore the Hour-lines in theſe Dials muſt be 
parallel to one another, and conſequently pa- 
rallel to the Axis of the World. 1 the Dial 
muſt. have no Center: e the, Yu 1 
be drawn as followeth. 


Example, of an Faſt Dire Dial, in the Latirude 
London 51 deg. 32 min. 
Let ABCD be a Dial-plain, upon which 
you would draw a direct Eaſt Dia/, upon the 
point D, if it be an Eaſt Dial ; or upon the 
point C, if it be a Weſt Dial; 
with the Radius (or 60 de ) An Ered Di 
of your Line of Chords, de- re# Eaſt Dial. 
ſcribe an obſcure Arch of a Plate 3. Fig. 1. 
Circle E F, then. from your | 
Chord take 38 deg. 28 m. the Complement of 
the Latitude of. the Place, (which is alſo the 
Height or Elevation of the ÆEquinoctial) and 
ſet them from E to F, and dtaw the Line DF 
_— * the Plain, Then, that you axe i 


7 ; F 4 a * 
1 — 


- * 
* 
2 8572 
* ; 


'F * o 
2 
* „ 
bk C 45 . - 
« „ „ « 
. 4 * 
. . - - 
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. * a : a 
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a4 Geometrical: Dialling. 
proportion your ſtile to your Plain, ſo that you 
may bring on all the Hours from Sun-rifing to 14 
a Clock, aſſume two points in the Line FD, one 
towards the End D (at the point G) for the 
Hour-line of 11, and another at H, for the Hour- 
line of 6, and through the points & and H, draw. 
the Eines 11 G 11, and 6H 6: 
the Equinoctial Line D F. This done, upon 
the point G, with 60 deg. of the Line of Chords, 
deſcribe an obſcure Arch of a Circle I K, and ſet 
thereon 15 deg. of your Line of Chords from I 
to K, and draw the Line GK, to cut the Line 
6 H s in the point L, fo ſhall EH be the Height 
| - the perpendicular Stile proportioned to this 
ain. 1 Me 

Now for the drawing of the Hour-lines, ſet 
one Foot of the Compaſſes, (opened to 60 deg: 
of the Chord) in L, and with the other deſcribe 


the Arch of a Circle M N, betwixt the Hour- 


line of 6, and the Line G L, which divide into 
5 equal parts in the points © © OO, and a 
Ruler laid. from the point L to each of rheſe 

oints, © © O, ec. will cut the Equinoctial 
Le H D, inthe points * * * * ®, through which 


. points draw Lines parallel to 6 H 6, as the Lines 


7 * , 88, ec. and they ſhall be the true 
Hour- lines of an Eat Plain, from 6 in the Morn- 
ing till 11 before Noon, but for the Hours of 


4 and 5 in the Morning, you may put them on 


by ſetting the ſame Diſtances upon the Equin - 
tial Line before 6, as there is from 6 to 7 and 3, 
after 6-; and through thoſe points draw the Hour- 
| lines of 4 and 5, parallel to the Hour of: 6, as 
you ſee done in the Figure. 3 
Thus is your Dial finiſlied, and in the making 
af it you have made two Dial, namely, a We 

Dial as. well as an Eaſt, for it is the ſame in all 


ReſpeQs, 


xo 


erpendicular to 


„ — 


: Geometrical Dialling 3 
Reſpects. Only whereas the Arch AF, through - ' 
which the Equinoctial paſſeth in the Eaſt Dial, 
was drawn on the right-hand of the Plain, in 
the Weſt it muſt be drawn on 3 
the left-hand, and the Hour- An Ereſt, Dire 
lines of 4, 5, 6, 7, 8, 9 10, Weſt Dial. Nate 
and 11, in the Forenoon on 3. Fig. 2. 
the Eaſt Dial, muſt be 8, 7, 6, . 

5, 4, 3, 2, and 1 in the Afternoon upon the 
Weſt Dial. | | 1 
The Stile of the Eaſt or Weſt Dials, may be 
either a ſtrait Pin of the juſt Length of the 4 
Line H O, which is equal to HL in the Faſt 74: 
Dial, fixed in the point H, upon the Hour-line 
of 6, and exactly perpendicular to the Plain, 
ſhewing the Hours of the Shadow of the Apex, 
or very Top thereof, | pH OS 
Or, it may be a Plate of Braſs of the ſame. ' 
Breadth with the Diſtance between the Hour-— 
lines of 6 and 3, which Plate muſt be ſet po ol 
pendicular upon the Hour-line of 6, and ſo it A 
will ſhew the Hour by the Shadow of the up- | 
per Edge thereof, as in this Weſt Dial. | \ 
Theſe five Dials here deſcribed, wiz. the Ver- 
tical, the South, North, Eaft, and Weſt EreQ, Di» \ } 
rect, may be made upon a Stone cut ſquare in ] 
Form of a Die, which Body is called a Cube. 


? * 
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How to'draw the Hour: lines, upon a South or North 
Erect Plain, Declining either Eaſt or Weſt, 
T H E upright or erect Plains, that we have 
hitherto treated of, are ſuch as did directly 
behold the four Cardinal or principal Points of 
the Horizon; namely, the Zaft, We/t, North and 
Sont hh Points. All other upright Plains ave ſaid 
to decline, and their Declination is counted from 
the North or South, towards. Eaſt or Weſt, and 
theſe Plains are called South or North Erect 
Plains declining Eaſt or Weſt. ee 


Before the Hour-lines can · be drawn upon * 
n ” 


of theſe Plains, two Things muſt be given, a 
chree other things muſt be found. —— . _ 


| The Things given muſt be, 


„ . The Declination ol the Plain. 
20 N i oa A & 4 ne 
The Things required are; 


2. The Height of the Pole (or ile) above 
theTlain,/ ALIEN © | 
. 2. The Diſtance of che Suhſtile from the 
4 Meridian, of 12 a'Clock Hour-line. 
3. The Plains Difference of Longitude, - 


For the finding of theſe, we muſt project upon 
the- Plain ſuch. Circles of the Sphere (in their 


* * 


Geometrical Dialling. by: 2 i. 


true Pofitians as are requiſite for the ES of 
them, and thaſe Circles are, the Horizon, the .. 
ridian, nd the Aiquineial : which I fhall ſhew 


how to perform by giving an 


I Example of 4 South. Ere& Plain, deans Vl i 
rh 22 of deg. 20 min. in the Ln * Los- 
don Ft deg. 32 min. | 


ve Jn" 1 n. f 
ly | Given Latitude of the Place 3 3% 25 
of LOR ogy eto 705 90% -+1 
id 4 7 + 17 * , 
"Wn | 774 — q 
m | , Diftance of the gbr fron? | | 
id | F the Meridian,- 18 
4 Required“ Height of the Pole (or sille) 18 
Af Can above the Plain, 34 33 
Plain's Difference 0 Tale, 85 8 
e : 


Fiſt, 8 the Circle 2 H N a S & 
| | ting the declining Plain, (croſs. it at rig - 3 
I | gles, with the two Diameters Z QN, and H N 4 
420 ©, the Point Z repreſenting t the GRIND 
I the Nadir, and the Line LZ AN, the Vertical or 
1 re the Plain (and the Hour: 
line of 12) and the Line H 20 is the Hori- 
_ zontal Line thereof, W 
Second! ty, 'Becauſe the Plain 4 24 deg 
be | 20 win, 2 the South Weſtward, ſet 24 deg. 
20 min. from N to a, and from ©. to c. Then 
rs wet from Z to a, 751 it Fj cut CI 
| orizontal Line H in 8, ſo is 8 the- _ 
51 Poingof the od through which the Net 2 
ir dian 7 Arps. and for the drawing = 2 5 
ue you ba ; e "three oints, vx. Z Sand Ny , and} the.” ©... 


„ 


An Upright Plain Center will always be in | 
Declining from the South the Horizontal Line H 
Weſtward 24 deg. 20 m. QO, extended if need 
Plate 3. Hg. 3. be. Which Center may 


be found Geometrically, 
as is formerly . Then lay a Ruler from 
Z toc, and it will cut the Horizon in W, the 
Weſt Point thereo ß. 

Thirdly, Having drawn the Meridian and the 
Horizon, take 51 deg. 32 min. out of your Line 
of Chords, and ſet them upon your Plain, from 
H to b, and from N to J. 

Fourt hy, Lay a Ruler upon W, the Weſt point 
of the Herixon, (which is alſo the Pole of the 
Meridian) to b, and it will cut the Meridian in 
the point P, ſo ſhall P be the Pole of the World, 
through which-point P, and Q (the Pole of the 
Plain) draw the ſtrait Line BP Q D, repre- 
ſenting the Axis of the World, and the Subſti- 

lar Line of the Dial. 

Fifthly, Lay a Ruler from W to d, and it will 
croſs the Meridian in the Point E, ſo is. one 

Point in the Meridian, through which the E- 

quinoctial muſt paſs : And the Point W in the 

orizon is another. So have you two Points 
within the Circle, by which to draw the Equi- 
noctial, which'you may do Geometrically, as is be- 
fore taught. Or you. may find it thus, the Cen- 
tre of the Equinoctial will always be in the 

Axis of the Warld,. and therefore in the Line 
"BP QD. Now to find the Point, draw the 

Line A W, which divide into two equal parts in 

the Point a, upon u erect a. Perpendicular, Hf 

it cut the Axis of the World, extended in . 

So is m the Centre of the Equinoctial, upon 
Which Point you may deſcribe it. And thus have. 
you drawn upon your Plain all the three Cie SK 

my ws, e n)... ĩͤ 


e e e - 0 


Ceomelrical Dialling. - is 
required, viz. the Horizan, Meridian, and:the 


 &quinoftal- ; by which may be found the three 


Requiſites belonging to this Flain. For. 
ln * 04 (4/3513 Ht ene ieee 
1. To find. the Height of the Pole above the Plaing 
.- repreſented in the Scheme by. the Line Þ B. Lay 
21 a Ruler to G, where the LEquinetiial) cuts 


the Plain, and to P the Pole of the World, 


the Ruler will eut the Plain on the oppoſite 
ide in the Point u. So the Diſtance from 

B to u, meaſured upon the Line of Chords, 
will be found. to contain 34 deg. 33 min. 
£348 The Height of the Pole above the Plain. 
2. Ta find the Diſtauce of the Subſtilt from the dee" 


ridian, repreſented in the Scheme by the: rohes 


Bis 2 B, Or ND. Take in your N s thei 
Fs Diſtance Z By or N D, and you ſhall find 

either of thom equal to 18 deg. 8 min. and 
© - ſuch is the Diſtance, of the;Subft le from the 


i, Meridian. Cz} Bi 


iir 


a | O50 2163 Ml. Tj H0T 2 
3. To find the Plain's Difference of Longitude, res 
preſented in the Scheme by the Angle EPK. 


Lay a Ruler from F to E, it will eut the 
Plain in x, fo the Diſtance between D and 
x, meaſured upon the Line of Chords, will 


be zo deg. / And ſuch is the Plain's Diffe- 


rence of Longitude.” 


: Laſlly,, Theſe Requifites being obtained, we 


come to the drawing of the Hours ; to effect 
which, lay a Ruler to P, the Pole of the World, 
and E, the Interſection of the ,/EquinoBial with 


the Meridian, and it will cut the Plain in the; 
Nr At this point & begin to divide the 


mie rele LX G, into 2 equal parte, at the 
Points S © ©, c. Then laying a Ruler ta 


e e eee 
<atithe Eguinottial id dividing! that into: 
NM | _ 


— 


— 


* * 


3 Geometrical Dialling. 
14 rally parts in the Points * *, exc, 
Again, A Ruler laid to P, and every 96 theſe 


unequal parts , c. will divide the Plain 
into 12 unequal arts in the I LI . 
Lay a Ruler to Gade every of theſe Points [| |, 
cr. drawing. Lines hy the fide-thereof, and they 
ſhall be the true e er propes to ſuch a De 
| clining Plain. 1 01003-51601 26.3 | 
++ Thus) have yon Aniſhed the Hout-lines, the 
Snbſtilar-line;' for the Line up6n which the 
Stile muſt Rand) is the Line QD, falling (in 
this Dial) juſt upon the Haur-line of 2 in the 
Aſternoon, becauſe the Plainideclined Weſtward. 
— Angle of the $i is D QR, containing 34 
dep 5 min. and muſt be either of Plate or 
ought to ſuch an Angle, and muſt Rand 
pe ND he to! the Wie, nnd over the 
Sab tar QD. 15 16-390135 2 


ow: Lc you Gaiſhed your: Dial; WY in ſo 


doing you Ye in this one made four * 
a. 1 Anz! V. of ta 1 90 1 


et t 244 Anne 
: 93 55 South Lecliving Wen ? 21 
.b$2 $Bouth declining Eaſt 4 4 
hs WP terry Jorlining Welt « N 3 
North Aeclining Eaſt, 2 2d 


Only placing of the Number of the Hours Abd 
hs Stile reſpeQively' upon each Plain. For in 


the Sölith-weſt Main, Which we have now de- 
ſcribed, the Seil ſtandi upon the Hour of 2 W 


the Afternoon; in the South-Eaſt declining A 
much, it wilt ſtand upon the Hoursline 'of. 19; 
before: Noon. And ſo all the Morning Hviirs- 

* the Weſt: Decliner, will be the Afternoon 
N s of the Eaſt Decliner and the Afi 


ing 


Ln oi the Wel eelmel, ain be the Mort” 


— wood doc. Mt... A - 5 


= YL fy aa. - id * 


rr 


nn OO ads 


0 


Hour lines, Stile,. and Swbſtile quite W ry 9 


How to draw the 8 en Un hg Got Die 


cam A 5 
ing Hours of the Eaſt Decliner: Aud To the 
South Dec: iner will produce 5a hill a0 10 
the North-weſt Decliner 3 Ihe four 1 
and the South-weſt Decli- 1D: cluung \* Dials. 
ner, the Noxth-Eaſt Decli- Flus 3. Die 4. 
ner, by only extending the 


Centre. And that there may yet ben 
Doubt, I have drawn all the four .Dials in one 
by which you may plainly ſee that there is no 
Difference between them, but: what hath been 
already intimated. Only before | leave them, 
I will, 4 lake, theſe Dials are molt in uſe) give 
you one other Example of an upright declicing 
Plain, which by ——_— of its =”. Declination 
from the Prime Vertical, or its Poles great Deviation 
from the Meridian, cauſeth the Pole to have but 
ſmall Elevation, wherefore the Dia (as all ſdch 
like) muſt be drawn without a Center, by the 
Directions nn. Wil 


Cn 
.CHA F. VIII. | * 


clining Plains, which by reaſon o 15 ſmall El. 
vation, which the Pole hagh d ver ſuch Plains, the 
Hlours (if they be drawn from a Center) condbe: 1 
e any competent Diſtance one from arot her- 
| lt. W 
T 35 Plains which . neat 91 the. lei 
an Grele, and whoſe Poles, (conſe 

near the Prime Vertical, Circle, or: zimyth of Bal 
3 the fp bath but mall, Rlexstien 
then: ſuch Plains, ſo that the Hour lines (eſpe- 
cially thoſe of them which fall near to the Sha + 
Es. Su). 


52 Geometrical Dialling. 

file) from the Center, cannot be drawn at any 
competent Diſtance, without a large Extention 
of them. To remedy which Inconvenience, 


vou may draw the Hour- lines for ſuch a Plain 


at a conxenient Diſtance, and in a little Room, 
without any Regard had to the Center. But be- 
fore you proceed to draw the Dial, you muſt firſt 
fad the three Requiſites mentioned in the laſt 
Chapter, via. ah | 


| 1. The Height of the Pole above the Plain, 
2. _ Diftance of the Subſlile from the Merits 
, i tans. 10 1 14 1 5 


| 3. "The Plain's Difference of Longitude, 


© Example of an "Upright South Plain, declining Ea: 
ward 80 deg. in the Latitude of London 51 args 
g 32 min. N . 3% 8-41 4 1 HEE : 1411 6 


. fd %,. U ons. 


| Firf, Draw the Circle Z HNO, 

Mate 3. crofling it with the Diameters Z N, 

g. 3. the Perpendicular, and H O, the Ho- 
rizontal Line of the Plain. 

: 23 Becauſe the Plain declineth 80 deg. 

e , fet 80 deg. from N to a, and from H 


-'Thirdly, Lay a Ruler to Z and a, it will cut 
the Horizon in 8, the South point thereof, and 
a Ruler laid to Z and b, will cut the Horizon in 
E, the Eaſt point thereof. 3 
Fourrhly, Having the three points . S and N 


chrough them draw the Meridian Z S N, whoſe 


Center (by any of the ways before taught) will 
be found to de . RAO Sons in 


1 
\ 5 
- * * 
. 


* 
SS; #3 1 
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Fifehly, Out of your Line of Chords take 51 


deg. 32 min. the Latitude, and ſet them Gm 
O to e, and from N to d. Then laying Ruler 


from E to c, it will cut the Meridian = the 


Pole of the World; through which EP and 
the Center of the Plain, draw 2 ht Line 
P for the Axis of the World. 15 the 
Ruler laid from " to d, will cut the Meridian 
in E, ſo is E one point in the Meridian, through 
which the ens ial muſt paſs, and R is mo- 
ther point in the: Meridian 1 —— without 
the Circle, and a third point, is E, the Eaſt po oint 
of the Horizon. Now foraſmuch as theſe three 
points. RE A, through. which the Æquinoctial 
is to be drawn, are almoſt in a ſtrait Line, ſo that 
the Center of it will be at a very great Diſtance. 
we will forbear deſcribing of that Circle, and 
content ourſelves that we have found the: points 
RE A, through which it ſnhould paſs: becanſe- - 
we halb draw-the Hour lines in this and the like 
Caſes by other Means, and therefore I Hall Pro- 
ceed to find the other Requiſites. And. 


1. ** find the Height of the Pole above ths plain, 
. repreſented by 5. Take po deg of youg, 
"Lins of ore, and f. et;them ff from 93 wt 
Ruler laid to e and P, Walt cut the Plain 1 
0%. lops CG the Height of the Pole (or iy 
aps {ſy Plain, by hs ;6 deg. 12 mit... © 
2. find the D, ſtance 15 .Subſtile from the 
1 repre 7 775 N or 2 e 
the iſtance or Z.c uz 
thereto) in your Compal--, Ka N 


es, and . meaſure it upog Wy 2 Sits” 


... your mg x, rds, ſo Plain 
| wo nd it to on- ' Eaftap 
Nr dg. 2 '4 min.” * Plate, 4. Fg. 1. 
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which is the Diſtance of the Sahſlile from x 

the Meridian. | 

3. To find the Plain's. 5 Longitude, re- é 

5 byte Angle Q ref Lenin Lay a ( 

uler upon P and E, it will cut the Plain 1 

in g, the Diſtance g B, meaſured upon the 
Line of Chords, will contain 82 deg. 8 

min. _ H Dilberetice of N | 

f 


Theſe kae Reguiſites bezug thus found, I 
will! now proceed to draw the Dia, without l 
any Regard | had to the Center. er 0 


Hou to iu. Eur nes uon the Plain, 76 


Fir#, Fark a right Like A B, nk the per 
pendicular Line of your Plain, and upon 
a. Center, with 60 * g. or the Radius of your 
Chord, deſcribe an obſcure: Arch of a Circle C p 
DE, and thereon from Cto D, ſet 38 deg. 4 m. 6 
the Fahſtil. s Diſtance from the Meridian before: 
found, and draw the*Line-A D for the Subfſtile,. 
quite through the Plain. r 
Secondly, Take 6 deg. 12 min the Height of | 1 
the Pole above the plain from your Chor and | 
1 
x 
1 


ſet them u upon the ſame Arch from D to E, and 

draw the Line A E for the Stile.. © 

Thirdly, Foraſmuch as the nt TIN this 
e is but of ſmall Elevation, viz. but & deg: 


12 min. Draw the Line GH Geet to A E, at ( 
ſych convenient Diſtance as you ſhall think ft, c 
for your new (or 53 Stile to ſtand ( 
from. your Sihſtile A P. 

| 


— Wo . AW . a 1 * ” 
n 3 K . — * 
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Fourth g 'Aﬀume any two points inthe gab 

Ab, a8 and. S, an T chroujh theſe two points 

draw two infinite right Lines, both of them * 
\  - BF 


+ © 7 
a, 
" 
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m || right Angles to the Suhſtilar Line A B, as the | 
| Lines Z Z, and X X. t 

re- _ - Fifthly, From the point R, take with your 
a Cempaſles the leaſt Diſtance to the new aug- 
in mented Stile GH, and ſet that Diſtance _ 2 


he Subſtilar Line, from R to K : Alſo from the 
8 point 8, take the leaſt Diſtance to the new 
T tile GH, and ſet that Diſtance alſo upon the 
= Subſtilar Eine from 8 to L. 9 F | 


I Sixthly, Upon the twe points K and L (as 
ut upon two Centers) with 60 deg. or the Radius 
2 of the Line of Chords, deſcribe the Portions 
of Circles, and in either of them fet off 82 deg. 
8 min. the Plain's Difference of Longitude, as 
from & to M, and from R to M, both on the 
r- ſame fide of. the Subſtilar Line, on which the 
as Perpendicular Line of the Plain A B was drawn. 
ur Seventhly, Divide either of the Semicireles laſt 
C drawn into 12 equal parts, 5 the Points 
n. © ©- x x inning is Divit n in it E 
A 25, beginning hi Divin in cies 
le, Ei bebly, Lay a Ruler to the Point L, and eve- 
ry of the Nivifions O © ©, c. and. the Ruler 
of will cut the Contingent or AÆAquinoſtia! Line 
d X X, in the points ** t. Alſo a Ruler 
id laid to K, and each of the Points © © ©, c. 
: wall: cut the other Contingent E Z. im the points 
18 * * Ec. [6 T8 BEA ee 
g: ' Laſily, Lines drawn from tlie point * in one 
at Contingent Line, to the poing “ in the other 
t, contingent Line, each to Hi Correſpondent 
d. (which. the Subfilar, Line will direct your hom to- 
* de) thoſe Lines ſhall be the true Hour-lines 
ile belonging to ſuch a Declining Plain, and be 
ts drawn as in the Figure you'ſee done, at a com- 
at etent Diſtance one from another, without any 
at thation at all had to the Center of ag 
2731725 c Thus 


REEL 


Thus have you finiſhed your Dia,, and in the 
making of this, you have made a South decli- 
ning Weſt 80 deg. alſo; for if you turn the Pa- 
r, and look through it,. it will on the back- 
He be a South declining Weſt 80 deg. only the 
Forenoon Hours in this, muſt be the Afternoon 
Hours in that: Nay, rather, you have in this 
one Dial made four, viz. a North declining ei- 
ther Eaſt or Weſt, if you well obſerve what was: 
faid and done in the laſt Chapter. 


And thus have I done with all Upright or E. 
red Plains, either Dire or Declining. I ſhall 
now proceed to ſhew you how to inſcribe 
Hour-lines upon ſuch Plains as are not up- 
right, but Recline from the Zenith, and of 

them there are ſuch: as are Dire#, and ſuch» 
as do decline. Pe 


1 
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00 6; cy 3247 todas: Das 03 His 
ASm upright Plains there were two Varieties. 
viz, Eref Dirett, and Eref Declining z. ſo. are 
there of Rerlining Plains alſo. For ſuch! Reclining 
Plains as do directly behold either the true Ea, 
Meß, North, or Sch Points ot the Hxa vens that 
is, 'whoſe: Poles lie either in the Meridian, or 
Prime Vertical Circle of the Place, are called Di- 
ret Reckming. Plains: n u . ii oi 2 0d 
Again, Thoſe: Red/ining Plains which -dor not 
directly lie in, or their Poles be not in the prime 


2 * 
- 
- % 
* - 


Vertical or Meridian Circles of the place, but © 


eu de viate 
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deviate therefrom, are called Declining Reclining 
Plains, Of both which ſorts I fhall give you an 
Account, ant the manner of mien Hour» 
lines upon them, for in theſe Plains there is far 
more Variety, than there was in Upright or E- 
rect Plains. E 


? IX ID) XX S ; 
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Of Direct Reclining Plains, G.. 

I. Of Eaſt and ; Weſt Recliners, 
CHARLIE. 

How to draw the Hourelines upon 4 Dire Ea 
11:5 % e e 

As in u right declinir ' Dials, two Things 
A muſt be given, and te Things muſt be 


* 
* 
3 


found, before the Hour lines can be drawn; fo 


in theſe direct reclining Plains, two Things muſt 


alſo be given, and three muſt be found, before | 


the Dial can be made. 
The Things that muſt" bs given, e,, 

1. The Latitude of the Place. 
2. The Reclination of the Plan. 

The Reclination of a Plain, (as hath been 

before declared) is the Arch of an Azimuth or 


Vertical Circle, intercepted between the Zenith 
of the place, and the Reclining Plain. 


© "Examples 


zs -, Geometrical Dialing: 


35 deg. in the Latitude of London, 51. deg. 
32 min. | i 


2 Latitude of the Place 31 72 
Given + Reclination of the Plain 35 0 
* Height of the Pole above the 
ain. 1 
Required The Diſtance of the Subſtile from 
| the Meridian. 
The Plain's Difference of Longitude. 


Firſt, Draw the Circle NE S R, repreſenting 
the Reclining Plain, and croſs it with the two 
Diameters. N Q. S, the Horizontal Line of the 
Plain, and the Hour-line of 12 a Clock, and 
Bare the prime Vertical Circle. 

"Secondly, Becauſe the Plain 8 35 deg. 
take 35 deg. out of your Line of Chords, and 
ſet them from E to a, and from N to b. 


122 


. . Thirdly, Lay a Ruler from 8 to a, and it will 


cut the prime Vertical Circle in Z, ſo is Z the 
Zenith of the place Alſo a Ruler laid from 


8 to b, will cut the ſame Vertical Fw in W, 


by which point the” Horizon of t 
be drawn, AST nets Yo Bt ti. 
Fourthly, The points Z and W being found, 
Juou have three points thro 
Eaſt and We which you muſt deſcribe the 
Inclining., Plate , Meridian, vit. N and S and 
4. Fig. 2. | as many alſothrough-whichiyou 
muſt draw the Horizon, name- 


ly, N Wand S. The Centers of both which 


e place muſt 


* 
. 


_ Circles will fall in the Line EQR, FO, 


in 


It 
le 
m 
- 
& 


mh er 1G Roe R. 


if need be) and the inner BF ab Kh them | 
hath been often enough already taught. 
1 Becauſe the titude 0 the place is 
32 min. Take 51 deg. 32 min. from 
our Line of Chords, and ſet them upon your 
Hal from 8 to c. Then lay „ Ruler upon W. 
the Weſt point of the Horizon, and the oint e, 
the Ruler will croſs the Meridian Cirele in P wy 

Pole of the e through which point P 


and , the Center, (or Pole of the Plain) draw. 
the right kes P 5 which ſhall be the Subſti- 
lar [, in of, Nabe D 

27057 Ok of 1 Line of Chords,. 
and ſet them Upon the Foe e of your; plain from 
6 to d then lay 4. Nadel frog W to 4% and it 


will cut the Meridian Circle 12 E i "ave. 
point in the Merid ay through which, the Xqui- 
bockt Circle" muRt be dtawh, add W the welt. 
Poing of the Horizon is another 3 ſo goth you. 
two points within tile Cirde, "through, 55 
you. muſt de ride the AZ 5 Circle, who 
Center will be jp the Tien , the Aa HOG: 
World, (extended if need be) e manner 
to find it hath already been 1 ſeveral ways. 
N TW” Prey the 17 . Ros 
zon, an Inockia ou may angt 
Requilites, 42 iO Wes 8.5 Lt Par! 


1. 'To 25 the Heiz gr the Pol abe 1 
P 5 a Ruler hr of 8 and p, abou 5 105 
Plain on che OP polite fide i in +; fo hk h mea- 
fared 1 upon wa Shards. will de 26 deg. 41 

min Tbe Height of, rhe Pole above the Pin, 

2. To 55 the Dial, of the Sahſlile from Fla 
Meridian 9 "he Take Fr in [ond 53 
. mea ſu re it pod c Wh, 

Foun 


”- Þ 


" | e Diallinſ- 


% % 
e 


pd 45 degs 52 e The dee. of the 


fou 
Subſt om the. Meridian. 
70 42 10. be Plain's Ne as? 75 W K, 


AW A Ruler laid from p to A, will cut 
the Plain in e, 6 Diſtance from O the 
,, Subftile, to,e will contain 66 deg. 2) min. 


5 of the Chord, 4 lieh is 10 . vP Ft | 


rence "of Longirade. f 293 
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"The Re quiũtes being abel you may 
roceed to and the Hour Diſtances upon che 
lain in this manner. 

Seveuubly Lay 2 R * ＋ th he pole, zr E 
the laterſet ion of eridian with, the Equi- 
noctial, and it e cut che Pain i ne. At „ he- 
gin te divide ade ee into 12 eg Parts, 
at the points O '© „ 

Eighthly, Lay a Ruler to-Q, and the. ſeveril 
Points © © ©, Ge. and it will cut the Z- 


q uinofial Circle in the points“ 1 ec. a | 


ding. that into 12 A arts. 


Nut hy, Lay a Ru r to P, and . Ryehat 
points * * *, ind it will cut the Plain i in the 


points 11 b 8 
Laſt or from the Centre Q Q, you draw right 


Lines through the points I Ihc. they ſhall b 
— true Hour- lines belonging to the Rchwing 
ain. 

And thus have you finiſhed. your Dial, and al- 
ſo in it 4 Dial: For the Dial as it here ſtande in 
the Scheme, is properly an Eaſt and Weſt Inc li- 
ner, but being turned upfide down, as you ſee 
the Hours numbred, and the Word Zenith ſtand- 
ing upwatds, it is an Eaſt Recliner ; and if the 
Hour-lines be 1 (or ſuppoſed to ſtand) on 
the right Hand of the prime Vertical Line E Q 
oy” as in this Sch the do on the left "Hand 


an 


— Dialling. 5 


che and he Hours of 4, 5, 6, ec. in the Morn- 
| ing changed to 8, 7, 6, in the Evening, the 
E | the Plain is then a Weſt Recliner. And if the 
ut | Hour-lines be drawa through the Center of ei- 
he | ther of them, the Flains then become Eaſt and 
in, | Welk Jncliners 3 the Hours and Subſtile in all re- 
fn NY taining! the ſame place, only the Denominatious 
my of the Hours chapged, cc. you muſt remember, 
- | that in all Eaſt and Weſt Recliners, the North 
ay Pole is elevated, and in all ae (oppolite wy 
he them) the Sou Pole. 


1133 b 


e- 

me 1 of South Recliners. 

rl CHAP. XL 

Wh, How to v drany the e whom: Dire Sourh | Recls ; 
1 ning er Inclining Plaine. 

al 


he, 1 N the Eaſt and. Weſt 87 f and Inclining 
| Plains, before deſcribed, the Meridian, or 12 

ht || a Clock Hour-line did lie in the Horizontal 

be Line of the Plain, and the Poles thereof in the 


d Jul fall in the Axis of the World, "and fo paſs 
Fi G through 


ng prime Vertical Circle. So (on the contrary) in | 
7 theſe South and North Reclining and Inclining 1 
al- Plains, their Horizontal Line lieth in the prime , Þ 
in Vertical Circle, or Hour of 6, and their Foles | 
lis in the Meridian, and from hence they receive [ 
ee their Denomination. | 
d- Of theſe Direct Reclining Plains there are. | 
he Six Varieties, viz. Three of South Recliners, 1 
on and as many of North Recliners. For, ; 
Q 1. The South Plain may recline, ſo as it ma 1 

| 

N 
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thtough the Poles of the World, and then it is 
called an Agquinofial Plain, becauſe the Poles 
thereof lie in the Aquincffial Circle, and neither 


of the Poles have any Elevation above it; where- 


fore the Hour. lines muſt be all parallel one to 


the other, and all- of them to the Axis of the 


World, and the Dia / muſt be drawn as the Erect 


Direct Eaſt or Weſt Dials were. Only, whereas 
the Stile Rood upon the Hour-line of 6 in the 
Eaſt and Weſt, in theſe Plains it muſt ſtand 


upon the Hour-line of 12, and be of equal 
Height with the Diſtance between the Hours of 


12 and 9, or 12 and 5, which are equidiſtant 


from the Meridian. 5 
2. Or S:condly, The South Plain may ſo Re- 
cline, that it may fall between the Zenith and 
the North Pole, and then is the South Pole 
elevated above ſuch a Plain. Or, 
3. The South Plain may ſo recline, that it 


may fall between the Horizon and: the North 
Pole, and then is the North Pole elevated. 


Examples of theſe three Varieties of Sonth Rec li 


ning plains do here follow. 


— 
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8 The Firſt Variety. 

a CHAP. XII. 

2 | How to draw the Hour-lines uon an LEquinofial 
na | Plain, or a Plain reclining juſt to the Pole, 
or Ps 1, Draw the right Line A B, for the 
nt Horizontal Line of the' Plain, and croſs it 


about the middle thereof at right Angles, with 
e- the Line 12 Q 12 for the Meridian and Hour- 
ad line of 12. | 


ole Secondly, Upon the Line 12 Q. 12, either 


above or below Q: aſſume any point, as 8, and 


8 ſetting one Foot of your Compaſſes therein, 


th (it being opened to the Radius of your Line: 1 


of Chords) deſeripe the Semicircle C D E 
which divide into 12 equal parts, beginning 
„IIa d. * 
clis | Thirdly, Lay a'Ruler to 8, and the ſeveral 
points © © ©, ©. and it will croſs the oY 
quinoctial Lihe A B, in the points * 
ec. e 
Laſtiy, Through theſe points * * * exc, draw 
nw” right Lines all parallel to the 3 
„Line 12 Q 12, and ſo is your A Dire - 
7 Dial finiſhed. quinoflial Dial: 
The Stile may be either a Plate 3. Fig. 6: 
ſtrait Pin, bog 1 — the” 1 
Line Q8, ſet endicular to the Plain upon 
the point Q; he Shadow of the Top thereof 
only giving the Hour. Or it may be a Plate of 
the Breadth of the Diſtance that is between the 
| G 2 Hour» 
9 


% Cue ping 


* 


Hour: lines of 12 and 3, or 12 and 9, and then 
will the Shadow of the upper Edge thereof 


give the Hour of the Day. 


— 
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The Second — 
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N to ata the. 3 11h a. { Dire Sor: th 


» Reclining Plain, which 1 en the Zenith and 


; the Pole. 


Let the Example be of a South Plain Reclining 
25 d. ip the Latitude of Hs, 51 9 
32 min. 


Fiagz tion the Circle WDER, croſs it 
with the two Diameter? D R, for the Me- 
ridian and Eour-line of 12, and WE, for the 
Horizontal Line ef the Plain, and Hour-line 
of Six. 

Secondiy, Take 25 deg. the Plain's Reclination, 


. S Gut of your Line of Chords, and ſet that Di- 


ſtance from Du to a, and from E to b. 
Thirdly, A Ruler laid from W to a, will give 
Z the Zenith of the Place; and a Ruler give 
from W to b, will give 8 the South point of 
the Horizon ; both which Cirdles W ZE, the 
Prime Vertical and WR E the Hori- 
Plate 4. wv, may be drawn, as hath often 
Fe. 3. enough already been hefe, their 


ters being always in the Meri- 


au Line D . 1 if need require. 


* 24 CLE £ hs * 4 


— 


- 
e 
- 


% „ 


"I; 
„ 


Geometrical Dialling. 65 
Fourthly, Becauſe the Pole of the World is al- 
ways diſtant from the Zenith, the Complement | 

of the Latitude of the place, viz. here at Lon- 

don, 38 deg. 28 min. Hake therefore 38 deg. 
28 min. out of vour Line of Chords, ar d 15 
them upon your Plain from a, the point which 
found the Zenith to C. | 
 Fifthly, Lay a Ruler from W to C, and it will 
cut the Meridian D Q R, (being thus extended) 
in P, ſo is P the North Pole of the World, and 
becauſe it falleth without the Plain, it is evi- 
dent by the Scheme, that this reclining Plain paſ- 
ſeth through the Meridian, between the Zenith 
and the Pole. And again, becauſe the North 
Pole P falleth without the Plain, it alſo demon» 
 firates, that the South Pole muſt be elevated 
above this Plain. Wherefore, | 

Sixthly, To find the point of the South Pole 
upon 105 Meridian Line DQR, do thus. Be- 
cauſe the two Poles are 180 deg. diſtant from 
each other, viz, two Quadrants, or twice 90 
deg. Take therefore 90 deg. out of your Line 
of Chords, and ſet them twice upon your Plain 
from C, viz. firſt from C to e, and then from : 
to u, ſo ſhall the 180 deg. end in » : And a Ru- 
ler being laid from W to x, ſhall croſs the Meri, 
dian in A, the South Pole; ſo is the South 
Pole A elevated above the Reclining Plain, the 
Quantity of AR, which is equal to the Arch 
Ru, which meafured upon the Line of Chords, 
will be found 13 deg. 28 min. | | 

Seventhly, Lay a Ruler from W to e, and it 
will cut the Meridian in. E, ſo is E that point 
in the Meridian, through which the Æquinoctial 
muſt paſs. As alſo through the points E and 
W, the Eaſt and Weſt points of the Horizon. 


G 3 Derby, 


ö 


FG Ctometrital Dialling. 
: gb hy, For the Hour · lines, They are to be 
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drawn in all reſpe&s as the Hour-lines were up- 
on the upright South Plain, without any Altera- 


tion, only there the Stile was elevated accord- 


ing to the Complement of the Latitude 38 deg. 


28 min, here it muſt be elevated only 13 deg. 


28 min. as in the Scheme. The manner how 


the Hour-lines are to be put on, | ſhall only re- 


Peat; but I ſhall forbear drawing them, leaving 
that to your own Practice, in regard there is no 
Alteration at all from the Erect Direct South 
Plain. Wherefore divide the Semicircle of your 
Plain WRE into 12 equal parts, (beginning at 


R, and ſo 6 equal parts on either Side of the 


Meridian D QR.) Then lay a Ruler to Qs 
ide 


and every of thoſe 12 Diviſions, it will div 


the AquinoQial into 12 unequal parts. A Ru- 


ler laid from P to every of thoſe unequal parts 
in the Equinoctial, will divide the Plain into 
12 other unequal parts, through which laſt 12 
unequal parts, and the Center Q, if you draw 
right. Lines, they hall be the true Hour-lines. 
proper for the Plain. 54 IE 


And bere by. the way note, for that the _Z- 


guinotial Circle In this Scheme is a very ob- 

9 5 Love Arch, the Center of it will be ve- 
ry remote, and the Hour-ſpaces upon it 
(as alſo upon the Plain) will be very cloſe 
together in theſe ſmall Draughts, whieb is 
occaſioned by the ſmall Elevation that the 
South Pole hath above this Plain, viz. but 
13 deg. 28 min. which you might find 
without drawing of the Scheme, by ſub- 
tracting 25 deg, the Plains Declination, re- 
reſented in the Scheme by the Line (or 
Circle) D Z, from Z P, the ( — 


e id. aA. A. 4. 104 i. 4 


Geometrical Dining 6 
the Latitude of the place. And therefor, 
foreſeeing that the Pole hath but*ſmall Ele- 


vation above the Plain, and alſo what Pole” 


- whether North or South th is elevated? 
The better way will be to augment the 
Stile, and to draw the Dia! according” to 


a 4 


" theſe following Directions. 


How to draw the Hour- lines upon the Plain. 


In the Scheme following, draw, Erft,” The 
right Line W QE, for the Horizontal, and Pere 
pendicular łhereunto, in the Eine 8 OR, for the 
Meridian and Hour-line of 12, which extend 
above the Horizontal Line to 8. | 
- Secondly, Upon 8 as a. Center, with go deg. 
of your Chord, deſcribe a fmall Arch of a 
Circle, and upon it ſet 13 deg. ' | 
28 min. the Height of the South Reclining 
Pole above the Plain from R 25 Deg. Plate 
to B, and draw the Line SB 4. Eg. 4. 
for the Stile. c e ee 
Thirdly, At any convenient Diftance, anſwe- 
rable to the Largeneſs of your. Plain, draw. a 
Line parallel to W E, as the Line CDF. 
-  Fourthly, Set one Foot of your Compaſſes {iq 
D, and with the dther take the, neareſt Di- 
ſtance to the Stile 8 B, which Diſtance ſet upon 
the 9525 2 D to H. og A 

_ Fifthly, Upon the point H, (your Compaſſes 
1 to 60 deg. of your Luder Chords) de- 
ſcribe the Semieircle K QL, which diyide into 


12 equal parts in the points © © ©, &c.”  __ 
Sixthly, Lay a Ruler unto H, and upon every 
of the points O © ©, c. and it ſhall cut the 
Equinoctial Line CDF, in the points * * *. 
ec, through which the 932 aſs : 
LE | ere. 


es Geometrical Dialling; 


F, you draw ſtrait Lines, bounding them be- |Ja, 1 


„ FE 8 l ie 
Bet the Example be of a South Plain, Re- 


ters N QR, the Meridian, and W K E, the 


_— — — cw Wa. * _ * — 


— 


Wherefore, if from the Center 8, and through 
the ſeveral points ***, ec. in the Line CD 


tween any two Lines as WE, and M N, they 
ſhall be the true Hour-lines Or, © thr 
Seventh, If you draw another Tangent Line, II ane 
and deſcribe another Semicircle, and divide it, 
and the other Line, as you did the former, ſo 
ſhall the Lines drawn through the reſpective || thi 
points ** *, exc. in either of the #quinoRial an 
(or Tangent Lines) be the true Hour-lines be- II dr. 
longing to the Plain, without any Regard had | 
to the Center. at all, as you before did in Up- of 
% 007 oa 


SSSILSSZSHSE2S2S2254S4 |. 
II The Thad Variey. 
Ts, CH A P. XIV. 


How to draw the Hour-lines upon a Dire& South 
Reclining Plain, which paſſeth between the Pole 
and the Horizon. | | | 


- elining 55 deg. in the Eatitude of London 
gz*dep. e 


F. RST, Draw the Cirele WNE R. for your 
Reclining Plain, croſs it with two Diame- 


Horizontal Line of the Plain. 

| Secondly, Take 55 deg. the Plain's Reclination, 

out of your Line of Chords, and ſet that Di- 

lance Gm N to a, and. from E to b. 9 
. Thirdly, 


* - 


Thirdly, Lay a Ruler from W to 


ſo is Z the Zenith of the place, Fig. 5 
through which, and the points W 
and E, draw the prime Vertical Cirele WZE. 


the Horizon, through which and the points W 
and E, the Horizon of the place WS E muſt be 
drawn. N ich % 

Fift bly, The Pole being diſtant from the zenih 
of the place 38 deg, 28 min. equal to the Com- 
wm of the Latitude, ſet 38 deg. 28 win. 
rome to C, and a Ruler laid from W to C, ſhall 
cut the Meridian in P, the Pole of the World, 
and 90 deg. of your Line of Chords being ſet 
from C to, and a Ruler laid from W to u, ſhall 
cut the Meridian in E through which, and the 


e deſcribed : The Center whereof, as ella 
the Horizon and prime Vertical Circles are all in 


quires, and how theſe Centers are to be found, 
is ſhewed already. NY what 

Sixthly, For the drawing of the Hour-lin 
they muſt be drawn as in the Ere& Direct Sou 
Plain, or as was directed in the laſt Plain, and 
ſo I ſhall ſay no more of them in this place; on! 
take Notice, that the North Pole is ee 
above this Plain, the Quantity of the Arch N C, 
which is 16 deg. 32. min. 


Reclining Plains, and in the making of theſe 
you have alſo made the oppoſite Incliners as 
much, for each Plain hath two Faces, the 
one open to the Zenith, and. the other to the 
Nadir of the Place. 
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a, it will cut the Meridian in Z; Plate 4. 


Fourthly, Lay a Ruler from W to b, and it 
will cut the Meridian in 8, the South point of 


points Wand E muſt the Rquinoctial loo . 
0 


the Meridian N © R, extended where need re- 


1 
. 


Theſe are the three Varieties of South Direct 


111 Of 


2 : 1 - 


5 — * my — 
% 1 


2 MI CLI Dialling. 


| |; essen ane, er a. r oe . 


Il. Of North Direct Recliners. 
5 C H A p. XV. 


2 to draw the . upon a Dire North 


Reclining Plain. 


A 8 in South Reclining Plains there were three 
Varieties, ſo alſo are there as many in the 


North Recliners ; For, 


1. The North Plain may ſo recline, that it 


may paſs through the Meridian, juſt at the In- 
terſection of the Meridian with he 


XquinoQial, 
the Plain it ſelf lying in the Æquinoctial Circle, 
and the Poles thereof in the Poles of the World, 


and ſo it is called, 4 Polar Plain. Or, 


2. The Plain may ſo Recline, that it may cut 
the Meridian between the Zenith and the ZEqui- 
not ial. Or, 

3. It may recline ſo far, as to cut the Me- 
ridian between the Equinoctial and the Ho- 


3 rizon. 


Examples of theſe three Varietica of North 
Reclining Plains follow: 
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How to draw the Hour-lines upon a Direct Polar 
Plain, which Reclineth juſt ro the Equinoctial. 


Example of a North Plain, Reclining 51 deg. 
32 min. equal to the Latitude of the place, 
viz, London. 33472 


I RST, Deſcribe the Circle E E W R, for 
our Plain, croſs it with the Diameters E 
R, for the Meridian, and WQ for the prime 
Vertical Circle, 

Secondly, Set 51 deg. 32 min. the Reclination 
of the Plain, (which in this Fxample is alſo equal 
to the Latitude of the Place) from A to a, and 
alſo from W to b. 2 

Thirdly, A Ruler laid from E to a, will cut the 
North part of the Meridian in Z the Zenith 
of the * and being laid from E to b, it will 
cut the Meridian in N, ſo is N the North point 
of the Horizon, + hs. 

Fourth'y, Through the points W, Z and E, (by 
former Direction) draw the prime Vertical Cir- 
cle, or Azimuth of Eaſt or Weſt, WZE. And 
alſo through W, N and E, draw the Horizontal 
Circle WNE. | 4. 

Fiſthly, Becauſe. the Pole of the World is al- 
ways removed from the Zenith of the Place, fo 
much as is the Complement of the Latitude (in 
this Example 38 deg. 28 min.) Set 38 9 

| f 


172 _ Geometrical Dialling. 
2$\min. from a, (the point in the Plain, which 
found the Zenith point Z,) Northward of the 
Zenith, and the Compaſs-point will fall in M, 
the Weſt point of the Horizon; ſo that if a Ru- 
Jer were laid from W to E, it would cut the Me- 
ridian in Q: for the Pole of the World, which 
is already the Center of the Plain, ſo that the 
Pole of the World, and the Pole of the Plain, 
fall buth in one point, and the Pole Qis eleya- 
* © © *_ ted aboye the Plain go deg. vix. 

A Direft Polar the Quantity of the Meridian 
North Dial. Pl. Line A, Q, or rather the*Arch 
5. Fig.1. E W. which, is the Meaſure 
"Y 33s 3 5 thereof. 42 . ny . : 

Sixthly, To draw the Hours upon this Plain, 
it is eaſieſt of all others, for if you divide the 
Semicircle E R W, into 12 equal parts in the 
points © © ©, c. and through thoſe points 
draw ftrait Lines from the Center Q; the 
ſhall be the true Hour- lines belonging to this 
And this Plain, by reaſon of its North Recli- 
nation, is, in Summer, capable of receiving all 
the Hours from Sun-riſing to Sun-ſetting, and 
therefore the Hour- lines of 4 and 5 in the Morn- 
ing, and of 7 and 8 at Night, muſt be drawn 
through the Center, as you did in the Vertical or 
; 1 Dial, and as you ſee here done in this 

ure. l 3 abe SES 
The Stile of this Dial muſt be a trait Pin or 
Wire, ſet perpendicular upon the Plain, from the 
. Centre Q and of any Length. And this for the 
firſt Variety of North Recliners. 


The South Inclining Plain oppoſite to this, is 


directly the ſame, only the Forenoon Hours in 
this muſt be the Afternoon Hours in that, and 


44 
. 


by 8. 


nn 
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the Hours of 4 and 5 in. the Morning, and of 
7 and 8 in the Evening, muſt be omitted. 


Sly lr ire r S 
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How to ' draw the Hour. lines bon a North Reclining 
Plain, which interſefls the, Meridian between 915 
-:Zemith and. the Kauinoctial. bas Jbl & 


1. t! 


| Let the ar sel « NorthPlain, Reclining 


25 deg. 


7 IR ST, Draw he Circle E 5 W R, et 
„in Nur, Darth: Reclining Plain, and croſs it 
with the two. Dangers, SR, the Meridian 
of the! Pts "fl E Q.W, th e Se Line of 


dee H % Set the ; p6 OY of the Plain 25 deg. 
from to a, and from W to b. 


Thirdly, Lay a Ruler from E to a, it will cut 


the Meridian in Z the Zenith. And a Ruler laid 
from E to by will cut the Meridian in N the 
North | of the Horizon: So have you three 
points i Wi whereby 2 draw the prime 
Vertical Circle E 2 W, and three points al- 
ſo, vir. E N 245 W. whereby to draw the Ho- 
rizon EN W. 
Fourthly, Becauſe the EquinoQl ial. is always 

90 deg. diſtant from either of the Poles, ſe 

90 deg. u 5 your Plain, from c ws d. Then 
laying a Ruler to E and d, it will cut the Me- 

Mans in E, ſo is E the point of the Interſe&ion 
of the Equinoctial, _ the North part of = 


k : 
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Meridian; wherefore through the Points, EX 
- deſcribe the ZquinoQtial Cir- 
late 35. cle; the Center whereof, as alſo- of 
js ——Y the Horizon, and prime Vertical Cir- 
cle, Will tall 1 in the Meridian 8 QR. 

extended where need requires. © 


Fifthly, The Horizon gung, and Pole, 
being thus ſeated in py. true” Poſitions pon 
the Plain, the Thing required in this Dial, is, 
The Height of the Pole above rhe Plain, which may 
be Aries yt in this Manner Lay a Ruler from 
E to P, and it will cut the Plain in c, the Di- 


ſtance S c, meaſured upon your Line of . 


will contain 63 deg; 28 m. which is the Heig 
of the Pole above the Reclinin 4 Plain. 
Laſily, For the drawing of the Hours, that is 


done the ſame way as in the Erect DireQ South 


Plain, only here the Sile muft be elevated above 
the Meridian Line 63 deg.” 28 min. 8 
there it was only 38 al 720 win. the Comple- 
ment of the Latitude. 2 North Polt is ele- 
vated above this Plain, and the Hours that the 
Plain is capable to receive, are 4, 5, 6, 7, 8, 
and o in the EF, and £ 4, 5, 6, Ion and 8 
at Night. WY . 


Phe Hei oht of the Pole (et Sil) bie wie 
Plain may be found by adding the Comple- 
ment of the Latitude 38 deg. 28 min. and 
25 deg. the Reelination together, the Sum 

+ Whereof is 63 deg. 28 min. the Height of 
2 the Stile, as before. 


- 
= 
, 4 
- 
od * 
* 


1 n } 4 . 
3 
49e 


3 * jw. Og * 


mn”. ww © 


EE 1 1 1 5 3 


Let! the Kanne hu Rs 2 1 


| ch * 79 Diameters 
7 e; P 1740 Fed withE 


2 17 11 SF. DIO! 


Tie Third vin. 100 15 
0 H A Pe ð V 11 W 
3% 1 20 * 
Eis 3 the 2 upon 4 Pirat North: Re 
clining Plain, which.interſeRs, the Meridjax rivers 
the PEquinetHal gk the Horizon. | 


| Redlininggageg. in the 


51 deg. 3a min. (Figs © Mer) 7 . {4 lows. + . 0 


F. 4 ST, 10 the the Ciel 28 PR, i er 
th t na cro 
Bens WO Tool 
the n 


See * bf : anti a the Plain, N 
deg. from $ to 4, and from W to b. 
Tra. Lay Ruler to E a a, it will c C 
the ! om * Zenith, through 15 
e 2 fu. d W, HY, the Pune Verti- 


— Alfo, lay. a Ruler from 


Gre 10 will cut the Meridian i in N, the Inter- 


ſection of the Meridian with the North art of 
the Horizon, new through the points E N and 
W, deſoribe "he Porzon of the 2 * E NW. 
i Fourthly, 2 ch as ars 5 45 is Kaner 
Ir the nith 0 the Pla e'3 2 

el the Complement 'of the Cade) fo 
38 deg. 28 min, from 4, the point, which gave 
the Zenith Z toc, * lay a Ruler om eto 8 


* * 
* 
i 
4 
. = 
s 
e , fr ]§——ĩP OI, TR) 
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fo ſhall it croſs the Meridian in P, the Pole of 
the World. ©. . 
frbly, Becauſe the Equino&tial | is in all kla- 

ces fitu:te 90 deg. from either Pole. Take go 
deg. in your Compalles, and ſet them off from c, 
(the point which ave the Pole P) both ways, to 
e above, andito g below. 80 4 Ruler laid, from 
E to g, will cut the Meridian (it being extend- 
ed) in E, without the Plain, which ſhews chat 
the North part of the Æguinoflia / Circle lies be- 
low this Plain. Therefore lay à Ruler from E to 
e, and, it 5 crols the — 55 77 in E above, 
So is H th here the Meridian, and! the 
South Por er * Ajninifia will inte tec, 
and through'that poirrand the points E and W, 
muſt the Zquinofial E A W, be drawn. 

__ Sixthly,” The Horizon, Pole, and nnn 
being tb 1 ro] d , the Thin 550 gufred in th 
Flain, is, The 18 5 th Pole above it, viz. P 
which may 12 1 this manner Lay 
Ruler” em B, And it will” atthe gba 


2 


c, the Diſtance from. R, to menſured y 
Chord, will be 71 "Jep, g. 32 E which is the 
Height of the Pole above this Reclining Pla in. - 
12 r the Feng ht of the Pole above 'the LP py 

e 


found, by add in {99 Fel 
deg. to 78/Jep. 48 55 0: 5 5 * 
Latten he's Sache "whereof 1 


which taken from 180 deg. the a 
be 31 deg. 32 min. as before. | 
Laſily, For the drawing of the Hour lies, 
they are. 985 in alk r relp ets as thoſe. before in 
South Etect PL ins, ob Vin this make the Ele v 
tion pride Stile 1 the! 34, mib. «as you find te 
by your Pro jection. ico Set hee 24h 
our 1 5 lines b, ein in, erect the Ftile 
71 deg. 32 min, above he Meridian or Subſtile, 
letting 
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le, lber 


letti ben at up ” ho North. 

that af ove this Plain is ſo my 1 
and being this Plain is hut 20 deg. raiſed a ons . 
the Horizon, viz, the Complement of h : 
nation, the Plain is capable to e Ache 
Hours from 4 inthe Merving to 8 

at r therefore wy Hors le. 5 
of 4 and ; in the Morning, a a7 
and 8 in the Evening, mu 


.drawh thaough the Center, as Was done in the 


Vertical or Horixontal Dial. 
And thus have you had E of an . 


Warjeties both of Eaſt, Neſt, North, wo 


| South; Reclining, Plains and no dcher can or 
fibly fall out in any place whatſoever. The 
» Inclining Plains are the ſame with the Re- 
\claners o polite to them z and muſt be drawn 2 
in the Ugo manger as hath been (in ſome 
Wau Were hinted, and ſhall be 
b at large diſrourſed of \ercafter, 0 
have done with Declining Recliuheg, kran, ' 
| = which I come now to treat. 


CUR AER IAN LASER) 


IV. Of Declining Reclning Plains. - 
S A. M 


| AS there were ſix 8 of Direct North and 


South Reclining Plains, ſo alſo are there of 
South and North Declining Reclining Plains, viz, 
Three Varieties of South Recliners Declining, and a 
as many of North Recliners Declining. For in- 
South Recliners Declining, 

| H 3 1. The 


„44 


63 gabe ien "gk 4 


af „The „eee may be. ſuch, that the 
South Reclining Flas way cur or fall upon the 


Meridian, juſt upon the Pole point; and ſuch 


Reclining Declining Plains, are called * ZEquinoflial 
Derliners : Or, in ei nil in ane 
2. The Det ai way he kusb, that the Ri- 
'slining Plain fhall Interſe&'the Meridian be- 
tween the Zenith of the Place, and the 41 'of 
By World : Or. 

3. The Declination may be ſacks; chat tbe Re 


clining Plain ſhall croſs the Meridian between 


the Fole and the Horizon. 


uo matt hob 


ms eſt are the three Variiries of South b Redline De- 


elining, Ts North Recliners Declining there 


are thres other Varietios. Fer, 


* * 


1. The Declination ” may be Gich, has ths 


Tes hene 18 thay cr 57 the Meridian 
in the point where the 

Meridkn. Add then fheh'Plainis are called Po- 
lar Declining Plains, ' becauſe the Poles of them 


inoBial interſects the 


lie in. the Axis of the World; and* the Sub#ile in 


' fuch Plains will be a perpendicular to the 
Meridian of the place. 
2, The Diclination may be ſuch, that the Ro- 


clinivg. Plain may interſect the Meridian, between 


_ the Zenith, and 'the FEquiueBial + Of, 


3. The Declinaticn may be ſo much. that the 
Reclining Plain may fall upon the Meridian, be- 


tween the Æguincfial and the Horizon, | 


Examples of all cheſs W follows. [ik ; 


a & hu 


. 4 4 e | b — 4,- 4 [ | 
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nan er go Nei 
„ 2 
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How. to draw the N upop a « Sond guru — 
| Declining Plain, which cutteth the Meridian i mn the 
e- G7 Pole Point. ne ti; 5111 1 Be. 47 i” hed 


H Declining, "RT Dials, — the Boas 


. lines can be drawn, Three Things muſt be 
ne given, and Four Things 1 Ape Things 
an giyen, whey 6 8 1 77 02 oy 
ae 


= $3 | K | 1. The Lacta orte p fied? Feier 1 
Given. Q 2. The Declination of the Plain 


= 3. The Plain' e Reclination. 2 1 | 5 
* . ne. « Things required, are, 5 a 
6. 0 1 A. The Diſtance of the Meridia 8 
n and Horizon. 

2. The Height of the Pole above 
e the Plain. 


— Requireds, z. The Diſtahce of the Subſite ca 


Meridian. 
4. The Plain $ Diane of Long 
* tude... | 
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Les the Example be of « South Plain Declining Eaſt 


30 d. and Reclining 34 deg. 52 min. in the La. 


ricude of. London, 51 deg. 32 min. 


Frſt, Draw the Circle HA O R. and croſs it 


| with · the two Diameters H Q ©, the 
Plate 5. Horizontal Line of the Plain, and A 
Fig. 4 , the perpendicular Line of the 


Plain, eroſſing each other at right An- 


s in Q, the Center of the Plain. 


Secondly, Beckuſe the Plain recl:ned 34 Yeg. 33 


min. Take 34 deg. 32 min. from your Line of 


Chords, and ſet them upon your Plam from A to 


a, from H to b, and from R to c. 


- 


. Thirdly, Lay a Ruler from O to a, and it wil 


tut the perpendicular Line of the Plain in E the 


Zenith of the Place. Alſo a Ruler laid from O 


to b, will cut the Plain's Perpendicular in K, the 


Interſection of the Horizon of the Place, with 


the Plain's Perpendicular. And a Ruler a 
from O'toc, will cut the perpendicular of t 


Plain A R, (it being extended) in N the Nadir 
point. Having found theſe points upon the per- 


dicular Line of the Plain. 


the Horizon of the place. And, | 
.  Fifthly, Becauſe the Plain declines. 30 deg. 


Eaſtward, take 30 deg. out of your Chord, and 
ſet. them from R to 4%. and from O to e; and 


laying a Ruler from Z the Zenith to e, it will 


croſs the Horizon in E, the Eaſt point thereof, 


and the Ruler laid from Z to d, will croſs the 
| Horizon inS the South point thereof, ſo have 
- you found three points, viz. ZN and 8, through 
Which you may draw the Meridian, whoſe Cen- 

ter 


ter 


Or 
2 
] 


1 * on P, whic 
Het Pole to haye 70 Bierarion above the Plain, 


de 
J IT 1 — Line 'A5 for the E. 
aue ial Circle, which' is here 4 ſtrait Line, 
| an 


1. To find the Diflaner” of 'the Meri Meridiaw, and che 


Ho my nw 81 


ter you may Fd! 26 bath het dere ode : 


Oc in. this manner 5 4 
4-14; 238 nz 231 1 


Divide the Space between 2 whe Nin two e- 
| HH parte in C and through O dra theLine | 
D paralet'to' QO extending it as you 
* *halt Ha ve Orcafion. MI e 
4 XE. drew another Right Line 9 
it, as Occafion ſhall offer; t 
«+ thoſe two Lines Interſection is the 2 
of the Merid ian. Which being drawn, 


Ali 22 N TT was 1 31.1 3485 112 1 
Kb Ruler from E the Euſt int of 
thet 'Hor Z the Zenith, ard ir willqut the 


" Plain in J. qt becauſe the Pole of-the-World . 
is diſtant from the Zenith 38 deg. 28 min. e | 
to the Complement of the Latitude, ſer 38 Sf 
e8:1 A 1 from h a the Plain, and it will 

is the point of the Plain's 
on Wick the Meridian, which demonſttates 


r 


ind ip che plan to be puis iat Nedlimi 
Keith, Draw the Line P Q fort 

of the World, and becauſe the Equinodial 
Circle ig in'all parts diſtant from either Pole. 90 
abe deg from P Or- L, EN; And 


being extended, would pals through the 
Center of the Meridian, and alſo through tlie 
Fe and Weſt Points of the Horizon, as it onglit 
to 0. 2 rel 5 
be schen being but“ projected. the four 
Requißtes ft frotn it are eafſly obtained. For, 


41 Hohn: 1. £2 * |. > wien 


e yo” a 2 i * "* 4 : . 
— — I 2 a, 19 
. Mo no OO et 9 Ie" > 7 
2 we 


| Horizen O P. The Arch OP meaſured upon 
your 


SGeumemical Dialling: 


"we . | 
your Lins of Chords, E 71 Gp 


53. min. the Diſtance require 
2. The Height of the Pole above the "Plain ( the 
point P) o deg, oo mine. therefore it is 
unn AAquinsctial Heelinipg Plaus. 
985 The Diſtance of the 920 5 and th Meridian, 
Bu P alſo. * = thay fe 
t "Hour. W be.) garalle tne 
Sh he Þ boat al 4 
4. To find the Plain' S rence. Longitu e, 
QB. Lay a oe bg P; to B, and it 
will cut the Plain in m, the Diſtance L M 
meiſured upon; your gn is the Plains 
Ditference of Longitude 2 und, . 1; 
„ Tag — being thas you 55 9 


| Howths Hem "DP are to o be der npon the Alain 

eie 907 21 51 * 2928 

2 51 , Drew bee BA GA, e Has | 

tal Line af your, n wp 
Edles of 30 as apon.A, with, .600 e 
ins of your Lins eee, Ribe the 
r 

: Seconaty, From your 20 8 71 

— oi mn Bip F. 
20n; ert trom W J 

the Line A D forthe Subſtile. N 1 ral 

Third, Take 140 deg. 19 — the | 's 

Difference of Longitude, and that Diſtance from 
D to E, and draw 6 AB. 

| Fourthly. Divide - 4k 45005 

A South hin d. Circle BCD into 12. equal 


elining Eat 30 d. parts at the points O. O O, 


*y} 5 


reclining 34 4. 32. De. 23 1 . at 


Efeih, 


1 — 55K. 5, the 2a t 


point taken at all Adyentures..in the Suhſtilar 


 Geomdivical' Dialling.” By 


Bib, Through the point O, or any 'other 


ine) draw a Line MON at 185 Angles, {or 
pe N 9 50 to the Subſtilar, repreſenting the 
Equinoctial. 

Sixtbly, Lay a Ruler "Bans A, and every of 
the points OOO. t. in the Semicircle, and 
3 crols the Equinoctial in the Te 
* * * 

14 10. "If through theſe = ponds * . ou 
draw right Lat parallel to the 8 gab N 
they ſhall be the true y Boon belonging to 
_ chro the inde of 28 beipg 2 
where yau be vi xSemicircle, K 
„ at the ere ee 
point E. 

For the Stile of this Dial, it may be eich 
7 Fer or Wire, of wo, juſt Length 0 c * 

e erected icularly upon ſo 
5 ut o be bat Las at Ae e As 
op of the Shadow thereof, of, giving © the Hour 
among the Hour-lines upon the . 

Or elſe the Stile — be a, Plate of Braſs or 
Iron'of the Breadth' of A O, ſet perpendicular 
to the Plain, upon the Subſtilar Line A OD, the © 
Shadow of whoſe. haart! true 
Hour of the D. 
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How to draw the Hour-lines a South OE ning 
Plain, . Declining Eaſt or "which , be⸗ 
rween the Lent and the Pal Lal. 


62 201800797 eln. 715 os 50 18 IV 2111 
4 þ of "Fx % $2 IL , x 
1. 1 ian sd 780 10 


TN chit; "is 26 in all other Decliners Reclining 

three bin s' muſt” be Known! and four 
muſt be foun veives the. Drawing. of” the 
Hour lines. Y f „ LET 


FO ary 10 11 lie!) 


Lo the Eph 7 South A 85 
f 


-linin: "Eaſt and Recligi dep. en 
* Elin rude $51 2 32 min, Tolles Wo 
„Bi © 2 
11 Latitude . pia: 51 32 
f Given 22. Rr Eaſt ; 30, 60 . 
den 21 Keclining, South 210 £ 4 [49.99 
1. The Diſtance of the Meridian and | 
. Horizon. Be 
2. 5 Height of the Pole above the Co 
5 7 1 Aln. he 
Required 7 3. The Diſtance of the Subſtile and Pl 
the Meridian. wh 
[+ The Plain's Differegce of Lon- lai 
1 
= gitude. de 
wi W. 


Firſt ; 


q 4a 


| e H AOR repreſen- 


ting your: Reclining Declining Plain, and croſs it at 
right Angles, with the two Diameters A R, for the 
perpendicular, and HQ for the Horizontal Line 


Second! C Take 20 deg. the Pla in's Aman: 


Reclination, out of your Chord, and , Plate 5, 


ſet them from A'to 4, from O to b, Fig. . 
and from R to c. 3 Pons 
' Thirdly, A Ruler laid from H to a, will give 


you Z the Zenith, and laid from H to b, wil give 


you K the Interſection of the Horizon with the 


1 . e the Plain. And the Ru- 
er laid from H to c, will give you N the Nadir, 


then through the Points H, K and O, draw the 
Horizon H K O. 5 ä 


Fourthly, Take zo dep. the Plain's Declina-' 


nation out of your Line of Chords, and ſet. them 
from R to d weſtward, (becauſe, the Plaindeclines 
e de alſo from O to e, ſo a Ruler be- 


ing laid, from Z to e, Thall' cut th 


thereof; Thus have. you three 1 Z. 
N, through which to draw the Meridian Circle, 


which you may extend without the Plain to 


P 758 „ occaſion ſometimes requiring it ſhould 
Fijthly, Foraſmuch: as the Pole of the World 
is always diſtant from the Zenith, equal to the 
Complement of the. Latitude of the place, as 
here at London, 38 dag. 6Þ,myin. Lay à Ruler 
from E, ta Z, and it will cut the Plain in h, from 
whence ſet 38 deg. 28 min, to k. So à Ruler 


8 


laid from E to A, will cut the Meridian (exten- 


ded) in the point P, the North pole of the 
World. Ang 6, Kyle, 94 from .P to Q. ſhall 
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ci þ Horfeon inE, 
the Eaſt point thereof, and laid from Z to d, 
ſhall. cut the Hormon in 8, the South Lea 

and 


——— 


88 Geometrical Dialling. 
croſs the Meridian in L, the South-pole, and 
the Line P QL, ſhall be the Axis of the 
World. as Sina oy en 
Sixthly, Take 90 deg. of your Chords, and 
ſet them from (the point which found the polo 


at P) to n: So a Ruler laid from E to», ſhall. 
cut the Meridian in B, through which point, 
and through the point E, the Zquinoflial Circle 
muſt be ſcribed, whoſe Center will be in the 
Axis PL extended, and the manner how to find 
it, hath been ſeveral Times already diſcovered. 
The Horizon, Meridian, and LEquinoFFial Cir- 
cles being thus deſcribed upon your Plain, by 
their Interſections, and Diſtances, the four Re- 
quiſites belonging to this Declining Reclining Plain 
may be obtained. As, 25 


1. To find the Diſtance of the Meridian and Ho- 
rien HV. The Diffance H V upon the 
Plain, meaſured upon the Line of Chords, 
will contain 78 deg. 50 min. the Diſtance 
of the Meridian and Horizon. wc 
2. To find the Height of the Pole or Stile, above 
the Plain Lc. Set godep. from e to b, then 
lay a Ruler from b to L, and it will cut the 
plain at n, the Diſtance from c tom, 
meaſured upon your Chords, will contain 
13 deg. 40 min. the Height of the Pole 
or Stile above the plain. 
3. To find che Diſtance of the Subſlile from the 
Meridian Nc, meaſure the Diſtance V c up- 
on. the Line of Chords, and it will contain 
7 deg. .30 min. the Diſtance required, 
4. To find the Plain's Difference of. Longitude, 
BL D. Lay a Ruler from L to B, it will 
cut the plain in h, ſo the Diſtance h O mea- 
ſured upon the Line of Chords, will con- 
| t- In 


90 


11 <9 
4 1 


4 7 


ate oe 
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tain 28 deg. 52 min. the plain's Difference 
ot Longitude . 


Thus are the four Requiſites belonging to this 


are 


* 


2 


Plain found, and in this Example, two Things 


— 


very obſeryable. NY 


1. Whereas, P the North pole of the World. 


falls without the Plain, and the point L, 
repreſenting the South Pole falls within the 
Plain, it denotes that the South pole muſt 


be elevated. „ 
In reſpect that the Line or Arch Le which 


is the Height of the Stile or Pole above the 


Plain, is but of ſmall Quantity, iz. 13 deg. 


40 min. it will from thence follow, that the 


 Fquineflial Centre will be very remote, and 


and therefore you may 


deſcribing the Aquinetial Cirel*, and, be 75 


* 


that the Hour-lines near to the Subſtile will 


be very cloſe,. fo that-in ſmall Dials their 


Divanoe ons romraparher Rally {aloe ; 
e. the. our o 


tisſfied in finding of the point B, by whic 
the Plair's Difference of Longitude is found. 


For, in ſuch Caſes as this, the Plain's Dif- 


ference, of Longitude, the Diſtance. of the 


Meridian from the Horizon, and of the 
Subſtile's Diſtance from the Meridian, and 
the Height of the Pole above the Plain being 


gained, you may proceed to draw the Dial 


as followeth, not much differing from the 
drawing of the Upright far declining Dial 


f 


„ 2 1 * 
. k ; y 4 * * * 
E. . 
I 2 * E THY 7 How 
5 / 
o 
P # % 


+ > a 
2 9 


9 


5 


— 


\.. | How 10 drau the Hbur-lines upon the Plain. 
b \ 5 — — — — — | x . #/ 


” — —_ + : A 


| Firſt, Draw a right Lite ABC for the Hori- 
Rota! Line, of your*Plain,* and aflume any con- 
venient place therein, as B for a Center; upon 
which point, with 60 deg. of any large Line of 
Chords, ( Ver it i .ue:4ſſary, not only in this, but 
for al vers orherx Oceaſians, to have ſeveral Lines or 
> \ \ 1 Sales of Chords upon your Ru- 
South | Detlining ler, vr 70 uſe a Seftor, which 
Eaſt 30 deg. Recli- ſupplies them all] deſcribe the 
ving 20 deg. Plate Arch of the Circle A D. 
.. pont is Arch, from A to 
32. H, ſet Js deg. 30 win. the 
Diſtanee of the Meridian from the Horizon, and 
note the point E, but you need not draw the 
b n id . 555 | 
-..  Scondly, From D to E ſet 5 deg. 30 min. the 
Diſtance of the Subftile from the Meridian, the 
fame way as you find it to lie in your Projection, 
and draw the Line B E for the Subſtile. Alſo 
[= 256 the ſame Arch, ſet off x4 deg. 40 min. the 
eight pr the Stile ftom E ro,F, and draw the 
Line BF for the Stile. Which being but of 
mall Elevation, vit. 13 deg. 40 min. ought to 
de augmented ; and therefote (at any convenient 
Diſtance fuitable to the Bigneſs of your Dial- 
plain) draw a Eine as & H, Parallel to B F, for 
your augmented Stile or Ax Is. | 
Thirdly, Through any two points taken at 
Adventure, in the Subſtilar Line, as K and L, 
draw two right Lines perpendicular, or at right 
Ranges to the Subſtilar, as the Lines MK N, 
and OLP. Then from the point K, take the 
Feaſt Diſtance to the 3 Stile G H, and 
ſet that Diſtance upon the Subſtilar K to Q. +2 
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Geometrical Dialling. 89 
ſo from the point L, take the neareſt Diſtance 
to the augmented Stile G H, and ſet that Di- 
ſtance upon the Subſtilar from Leto R. 

Fourthly, Upon the points Qand R, as upon 
two Centers, with 60 deg. of any of your Chords, 
deſcribe two Semicircles (or other Portions of 
Circles) and in either of them ſet 28 deg. 52 
min. from V to T upon one of them, and from 
X to S upon the other. 

Efihly, Lay a Ruler from Q to T, and it will 
cur the Tangent Line in I: Alſo lay a Ruler 
from R to 8, it will cut the other Tangent Line 
in Z, and ar ght Line drawn through the points 
and Z, ſhall be the Hour line of 12, |  _ 

Sxthly, At the points 8 and T, begin to di- 
vide the ſeveral Semicircles in 12 equal parts or 
Hours, by taking 15 d. of your Chord, and ſet» 
ting them from 8 and T both ways at the 
points © © ©, Oc. ſo many times as the Plain 
will receive Hour-lines. | 

Seventh, Lay a Ruler from the Points Qand 
R, to eyery of the Points © © ©, Sc. in thei 
reſpecti ve Semicircles, and it will croſs their 
ſeveral Tangent Lines in the points * * *, c. 
Laſily, Through the points * * ®, in both the 
Tangent Lines, draw right-lines, each to his 
Correſpondent, which the Hour-line of 12 will 
direct you how to do, and thoſe ſhall be the © 
true Hour-lines of your Plain. Bötig p 

For the Stile of this Dial, it may be either of 
Wire or Plate, containing an Angle equal to the 
Height of the Pole above the Plain, but it muſt 
be augmented anſwerable to the augmented Stile, 
av you ſee in the Figure, and muſt be ſet in its 
proper Place upon the Subſtilar Line, and alſo 
perpendicular or ſquare to the Plain, and fo is 
this Dial finiſhed, ' 1200 

| 135 7. 
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< oo dogg die God 
The Third Variety, 
CHAP. XXII. 

How to draw the Hour- lines upon a South Reclining: 


Plain, declining Ea or Weſt, which -interſefts the 
Mertdian between the Pole and the Horizon. 


LE the Example for this third and lat Va- 
riety of South Declining Reclining Plains, be 
of a South Plain declining Eaſtward 30 deg. and 


reclining 55 deg. in the Latitude of 51 deg. 32 


min. wit London. ' 


5 P 
Che Latitude of the Place ' 51 32 

| cen The Declination Eaftward  +<30 00 
L The Reclination e 
The Diſtance of the Meridian from 
JJV c Bip akdbs 
The Height of the Pble or Stile above 


„7 1 
iir he Subſtile's Diſtance from the 


. Meridian. | 
"The 'Plair's Difference of Longi-- 
. VELO 


Firſt, Draw the Circle A H R O, for, your re- 
olining declining Plain, and croſs it with the two 
Diameters A R the Vertical, and H. O the Hori- 
Zontal. Line of the Plain. e 

N 8 Secondly, 


. > A © as wn. Nt A ted &# wc 


Kd 2 A. _ tes. foi t% OA 


- rizon's Interſection with the Plain's Vertical Line. 
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Secondly, Set 55 deg. the plain's Neclination 
from A to a, and from O to b. : 

- Thirdly, Lay a Ruler from H to a, (Pl. 2. Fig.5.) 
and it will give you Z the Zenith, and laid from 
H to b, it will give you K, the point of 'the Ho- 


So have you three points HK and O, through 
which to deſcribe the Horizon of the Place 
HK O. 43. 130 L 
Fourthly, Set 30 deg. the Plain's Declination 
from R to c Weſtward,. (becauſe the Plain de- 
clines Eaſtward) and from O to d. So a Ruler 
la id from Z to c, ſhall give you 8, the Interſection 
of the Meridian with the South point of the 
Horizon, And the Ruler laid from Z to 4, ſhall 
give you E the Eaſt point of the Horizon. 
Fifthly, Having the points 8 and Z, through 
them you may draw the Meridian Circle LS ZP, 
as hath been already ſeveral ways taught, the 
Center whereof will fall in the Line QE being 
extendet. az an * 
Sixthly, Lay a Ruler from E to Z, and it will 
cut the Plain in , from which point e, ſet 38 deg. 
28 min. to f, and a Ruler being laid from E to 1 5 
Hall give the point P, upon the Meridian Circle 
for the Pole of the World: And a right Line 
drawn from P through Or ſhall be the Axis 
of the World, and the Subſtilar Line of the 
Dial. 5 5 
Seventhly,. Set 90 deg. from F to h, (becauſe the 
LEquinoBial Circle is in all places 90 deg. diſtant 
from either Pole P or L.) So laying a Ruler 
ric] boy h it will give you the point B in the 
Meri jan, through Aich, and the Zaſt point 
of the Horizon, the Æquinodtia! Cirele ' rnuſt 
Raſs, and may be drawn as in former r 


— 


— 
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the Center thereof being in the Axis of- the: 


World, P L extended. 1 

Theſe three principal Circles, vin the Hori- 
vn, Meridian, and Æquinodtial, being deſcrib'd, 
according to their true Situations upon the Plain 
the ſame forementioned Requiſites may from 
thence be eaſily deduced, as fol loweth. 


n T6 find the Diſtance of the Meridian from the 


Horixon OC. The Arch O C, meaſured up- 


on the Line of Chords, will contain 64 deg- 
41 min. The Subflile's. Diſtance from the Me- 
. ridian, Wis N a | 
2. To find the Height of the Pole or Stile above 
the Plain P. D. Set 90 deg. from D to æ, and 
lay a Ruler from « to P, it will cut the 
Plain in m, the Arch Dm meaſured on the 
Line of Chords, will contain 19 deg. 25 m. 
I!be Height of the Stile. | ; 
3» To nd the Suhſtile's Diſtance from the Meri- 
dian C D. This Arch meaſured will contain. 
6 deg. 2 min. Ihe Diſtance of the. Subſlile 
from the Meridian. Fo 12 
4. The Plain's Difference of Longitude. BP Q. 
A Ruler laid from P to B, will cut the Plain 
in k. So the Diſtance F & meaſured, will. 


12 be 17 deg. 33: min. The. Plains Difference of, 


Dongituda. 


proceed to draw the Hour: lines in this as in other 
Plains. Firſt, By laying a Ruler upon P the 
Pole of the World, to B, in the Iaterſection of. 
the Meridian and MÆꝗquinoctial, which will cut 
the Plain in at which point, begin to divide 
the Semicircle into 12. equal Parts. And from 
Q to each of them, lay a Ruler croſſing the - 

; quinoBtial 


Theſe Requiſites being thus found, you may 


2. nm 0e. green g. g. 


. 9 


w wg * * — CEE 6 — 
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quinottia! Circle, and dividing that into 12 un- 
equal da to which unequal parts of the E 
quinoctial, a Ruler laid, it will divide the Plain 
into 12 other unequal parts, through which, and 
the Center Q, right Lines being drawn, they 
* be the true Hour-lines proper for the 
lain, Henne [ 4 44 4 e Song 4 
But in this Example, the Elevation of the 
Pole or Stile above tie Plain, beivg but mall, 
viz, 19 deg. 25 min. you may, if vou pleaſe, 
draw the Hour-lines by one Tangent line, 
and the Center, as was ſhewed in the ſe- 
cond Variety of Direct South Reclining Plains; 


- 


and as here followeth. 


Hou to draw the Hour- lines upon the Plain. 


Firſt, Upon your Plain, towards the Bottom 
thereof (becauſe the North pole is here elevated) 


draw a right Line A B, parallel to the Horizon, 


and aſſume A for the Center of your Dial, upon 


which point, with 60 deg. of your Chords, de- 
ſcribe. an Arch of -a Circle BE, upon which 
from B, ſet the Diſtance of the Meridian and 
Horizon, 64 deg. 41 min. to C, and draw the 
Line A C for the Hour. line of 12. Alſo, upon 
the ſame Arch from C to D, ſet 6 deg. 2 min. 
the Diſtance of the Subſtile from the Meridian; 
and draw the Line AD for the ET CEE 
Subſtilar. Again, upon the 4 South Plain 
ſame Arch ſet off 19 deg, 25 declining Eaſtward 
min. the Height of the Stile 30 deg. and recli- 
from D to E, and draw the ning 55 deg. Pl. 6. 
Line AE for the Axis of Fig. 1. 

the Stile, 


Secondly, 


- 
—_—_—  — —— ——  ——— 
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Diſtance upon the Subſtilar Line from F to O, 
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Secondly, Upon any part of the Subſtilar Line, 
aſſume any point at pleaſure. As F, through 
which draw the right Line G F H perpendicular 
to the Subſtile. | | | 
Third!y, From the point F, take the neareſt 
Diſtance to the Axis of the Stile, and ſet that 


and upon the point O. with. 60 deg; of your 
Chord deſcribe the Semicirele M L N 
Fourthiy, Lay a Ruler from O to K, (the 
point where the Tangent (or ÆEquinoctial Line) 
_ crofleth the Meridian) and the Ruler will, cut 
the Semicircle in L, at which point begin to di- 
vide it into 12 equal parts in the points © © ©, 
cc. | 
Hſthly, ae a Ruler from O the Center of 
the Semicircle to the ſeveral points © © ©, in 
the Semicircle, and the Ruler will cut the Tan- 
ent Line in the points ** *, exc, 
Laſtih, If from the Center A, through theſe 
oints K* *, cc, you draw right Lines, they 
ſrl be the proper Hour-lines belonging to your 
ain, | | 
For the Stile it may be either Plate or Wire, 
elevated above the Subſtile toan Angle of 19 
deg. 25 min. and fet up perpendicularly upon 
the Subſtilar, as in all other Dials. And thus 
have I done with all the Varieties of South 


Declining Reclining Plains, 


IL Of 


Gi 
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ö II. Of | North Recliners. 

The Fiſt 1 "rin. 

CHAP. XXII. 


How to we the — lines — a North Recli- 
ning Plain, Declinin ſt or Weſt, which cut- 
teth the Meridian at the Interſefion thereof with 
the Æquinoctial. 


LL E T the Example be of a North Plain De- 
elining to the Weſt 60 deg. and Reclining 
from the Zenith 32 deg. 11 min. in the Laude 
of London 51 deg. 32 min. 


deg. min. 
1. Latitude of the place 41. as 
G 2. Declination of the Plain 
iven 5 North Welt. - 60 oo 


3. Reclining North 3a 11 
Cr, The Diſtance of the Meridian and 


Horizon. 
2. The Height s of the Pole or Stile 
, above the Plain. 
Requireds, 3. The Diſtance of the S«bFile and 
| the Meridiap, p 
4. The Plain's Difference of Lon- 
gitude, | 


North 


„% Geomenical Dalis . 


ö deg. min. 
1 Declining Jeſt . 60 ov 
North 4 Reclining 32 11 


Firſt, Deſcribe: the Circle A H C O for the 

Declining Reclining Plain 3 croſs it 

Plate 6. at right Angles.:with:the two Diame- 

Fig. 2. ters H O for the Horizontal, and A C 
for the Vertical Line of the Plain. 


And here for Variety, more than for Neceſli- zu 
ty, in theſe three. 5 Examples of J 
North Recliners Decliasg, I will (in the ſeve-· 
ral. Schemes) place the Zenith and Pole th 
downwards, becauſe the Stile in all theſe 
Dials muſt point, upwards, the North pole x 
being always elevated, and in ſo doing, the 
Hour- lines, Stile, and Subſtile, will ſtand ch 
in the Scheme as they are to ſtand in the in 
Dial; and the manner of the Work will be 
the ſame as before. Wherefore, 


Secondly, Set 32 deg. 11 min. the Plain's Re- 
clination, from O to a, and from C to b. A Ru- 
ler laid from H to a, ſhall give you the point B, 
through which, and the points H and O, the 
Horizon HB O is to be deſcribed. And a Ru- 
ler laid from H to b, ſhall give you Z the Ze- 
nith point. | 
Thirdly, Set 60 deg. the Plain's Declination 

from A to d, a Ruler laid from Z the Zenith to 
d, ſhall cut the Horizon in 8 the South point 
thereof. Thus have you two points Z and 8, 
through which to draw the Meridian, whoſe 
Center will be in the Line QE extended, and 
may be found as formerly is taught. 
| Fourthly, 


_— g 
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Fourthly, The Horizon and Meridian being 


thus drawn, lay a Ruler from Eto Z, an 
it will cut the Plain in e, and ſeeing the Pole 


is 38 deg. ,28 min, diſtant from the Zenith, ſer 


38 deg. 28 min. frome to F, and a Ruler laid 
from E to F, will cut the Meridian in P the 


Pole of the World, e which poiht P, and 


the Center Q, draw the Line P Q for the Axis 
of the World, and Subſtile of the Dial. And 
again, becauſe the Equinoctial is 90 deg. from 
the Pole, ſet 90 deg. from F, and they will reach 
Juſt to E or on either fide, which are the ve- 
ry Points that the Plain cuts the Meridian in, 
and through wh ich points, and the pomt E, in 
the Horizon, the Æęuinoct ia! Circle, muſt paſs ; 
whoſe Center will always be in the Axis of the 
World P Q extended. Foe, 

The Horixon, Meridian, and A£quinoftial, being 
thus drawn, you may find the four Requiſites 
in this manner. 13 | 


1, To find the Diſtance of the Meridian from the 
Horizon EO. The Aach EO NO by 
your Line of Chords, will be found to con- 


tain 47 deg. 18 min. which is the Subſtile's \._ 


Diſtance from the Meridian. | 
2. To find the 5 the Pole or Stile above 
the Plain PF. A Ruler laid from « to P, 
will cut the Plain th O, fo the Diſtance FO 
42 deg. 52 min. is the Height of the Pole 


above the Plain. 


3. The Diftance of the Subſtile from the Meridian 


£ G, which meaſured upon your Chord, 

will be found to contain juſt go deg. | 
4. The Plain's Difference of Longitude CG P e, or 
the Arch & G, as _ alſo 90 deg. juſt, 


-_ 


* 
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| 8 In this Scheme two Things are remarkable 


1. The Plair's cutting the Meridian in its In- 
terſection, with the Equinoctial. And, 

2, The Axis of the World paſſing through the 

Eaſt point of the Horizon, both which de- 

note the Plain to be polar Declining, and the 

Sulſtile to be the ſame with the Hour-line of 

6. and the Hour line of 12 at right An- 

les thereto, wherefore the Hour. lines may 

8 drawn, as followetBÜBg. 45 


* To drau the Hour- lines upon the Plain. 


Firſt, Lay a Ruler from P to E, where the 
Meridian and ÆEquinoctial interſect, which is 
if upon the Plain at the very point E, wherefore 
W to diyide the 8emicirele E G e, into 
12 equal parts at the points © © O, G. 
Secondly, Lay a Ruler to Q» and every of the 
points -© © ©, c. and it will cut the Aqui- 
noctial in the Points ***, exc. dividing that into 
12 unequal parts. „ 
* Thirdly, A Ruler laid to P, and the ſeveral 
ints * * *, exc, in the Equinoctial, will cut 
the Plain in the Marks ] ]], Sc. 5 
Laſtiy, A Ruler laid from Q to the ſeveral 
Marks, II I, ec. and ſtrait Lines drawn there- 
by, ſhall be the true Hour. lines fitting this polar 
Declining Plain. | 
For the Stile, it muſt be a Plate or Wire ſet 
« upright upon the Subſtilar to an Angle of 42 deg, 
3 and muſt point upwards to the North- 
"pole. 7 | * 
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e | 

of How to draw the Houvr-lines upon a North Reclining 
n- Plain, Declining Eaſi or Weſt, the Plain paſſing | 
ay through the Meridian, between the Zenith and he 

g. Anise. 5 | 


JN this (as i the former Examples) three 
| Things moſt be given, and four found, be- 
he fore the our-lines can be drawn. 


re deg. m. 

to I, The Latirade of b he plc, 54 32 
d. 1: eclination o | 

he — Plain North W 2 60 O 

ai. 3. The Plain's Recliuation. 16 o 

to 


„The Diſtance of the Meridian 
ral pros the Horizon, 

2. The Height of the Pole or Stile 

7 Dan the Plain. 


ral Requires 3. The Subſtile's Diſtance from the 


re- Meridian. 
ar 4. The Plain' s Difference of Long: 
» tude. 

ſet 

g. Firfl, Deſcribe the Cirdle AHCO. for the 

he Plain, and croſs it with the Diameters AC, and 
; 4 O, 5 the Horizontal and Vertical Lines 

thereo 


The K 2 | Se- 


Too. 
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Secondſy, (As in the laſt Example) ſet 16 deg. 


the Plair's Reclination, from 


A North Dial O toa, and fromC to b,. a. 


Declining Weſt Go Ruler laid from H to a, ſhall 


45 Reclining =—— 16 give the Ta B, through 
Plate 6. Fig. 3. Which, an 


the Points H and 
©, the . Horizontal Circle H 


B O is to be deſcribed. Alſo a Ruler laid from 


H to +, ſhall find the Zenith point of & 
Thirdly, Set the Plain's Declination 60 deg; 
from A tod, and from H toe-: So a Ruler laid 
from Z to d, ſhall cut the Horizon in 8 the 
South, and laid from Z to e, ſhall cut it in Ethe 
Eaſt point thereof; and now having two points 
Z and 8, through them you may draw the Me- 
ridian Circle, as hath been already taught: 
| Fourthly, Lay a Ruler from E to Z, it will cut 
the Plain in E, and 38 deg. 28 min. the Com- 
plement of the Latitude of the Place, ſet from 
to , and a- Ruler laid from E to 5, will cut the 
Meridian in P the Pole of the World, and 90 
d. more, being ſet forward from f to m. and a 
Ruler laid from E to m, will cut the Meridian 
in E, the Equinoctial's Interſedtion with the 
Meridian ; ſo have you two points E and E, 
through which the Æquinoſtia ! Circle muſt paſs, 
and a right Line drawn through P the Pole of 


the World, and Q the Pole of the Plain, will be 


the Axis of the World, and the Subſtilar Line of 
the Dial. . 

Theſe three Circles, viz. the Horizon, Meridian, 
and . e de. being deſcribed, the fore- men- 
tioned four Requifites may from thence be eaſily 
obtained. For, | i * 


1. The Diſtance of the Meridian from the Korizon, 
2. The 


is the Arch F H, 64 deg. 29 min. 


it 
14 
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2. The Height of the Pole or Stile above the Plain 
PR. A Ruler laid from to P, will cut 

the / lain inn ; So the Diſtance Ra mea- 
ſured, will be found to be 30 deg. 59 min. 

3. The Subfiile's Diſtance from the Meridian, is the 
Arch IM, 64 dep. 26 min. : 

4. The Plain's Difference of 2 is the An- 
gle E Q: which to find. lay a Ruler from 
P to E; and it will cut the Plain in D, the 
Diſtance D I meaſured upon the Line of 
Chords, will give 76 deg. 10 min, for the 

Plain's Difference of Longityde. | 


To draw the Hour-lines upon the Plain. 

Fir, Lay a Ruler upon P the Pole of the. 
World, and E, the Interſection of the Meridian 
with the Horizon, and it will cut the Plain in D, 
at which point begin to divide the Semicircle 
I D into 12 equal parts, at the points © © ©. 
c. 5 ay 8 
Secondiy, Lay à Ruler from Q to the ſeveral, 
points © O , ec. and it will divide the A» 
quinoftial Circle into 12 unequal Parts in the, 
points ** *, exc. 3 | A 

Thirdly, A Ruler laid from P to every of theſe 
unequal Parts *, exc, will cut. the Plain in 
theſe Marks 11 Ic. dividing that into 12 other 


= 


\ 


* 


unequal Parts. 1 3 
Laſfily, If you draw right Lines from * 
through every of theſe Marks II Ic. they 
bra be the true Hour-lines belonging to your 
an, 
The Stile may be either of Wire or Plate as in 
other Dials, and muſt be elevated above the Sub, 
ile, to an Angle of zo deg. 59 min. and muſt 
ſand ſquare, er at right Angles to the a 


. 
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. The Third Varietj. 


CHAP. XXV. 


How to draw the Hour -lines upon a North Recli- 
ning, or Inclining Plain, Declining Eaſt or 
Weſt, which interſefs the Meridian between the A- 
quincttial and the Horixon. | 


E. ET this third and laſt Example of North 
Recliners Declining, be of a North Plain, 
dir 54 deg. and Declining Weſtward 60 
geg; in the Latitude of London, 51 deg. 32 min. 
This being the third and laſt Variety of De- 
clining Reclining Plains, I ſhall be ſomewhat 
the larger in the Projection thereof, than I have 
been in any of the foregoing ; not but-that this 
Dial is to be made in all reſpe& like (and with 
the ſame Eiſe) as the former. But herein 1 ſhall 
ſhew at large the Manner of Projection, a nd how: 
all the Centers are Geometrically found; and the 
Reaſons of their being in ſuch and ſuch Lines, 
and at fuch and ſuch Diſtances. And alſo, I 
ſhall project all. the Hour-!ines belonging to the 
Plain upon the Plain it ſelf by circular Lines, by 
which Means the Reader may attain to a- more 
competent Knowledge in what hath been here- 
tofore in this Treatiſe delivered. For from this 
Projection following, all tKe aforeſaid” hath 
been deduced. And therefore I ſKallt deſcribe 
the Manner of the delineating of this-Dial, ac- 
| cording to the following Propofitiom 
2 Fre- 


Geometrical Dialling” voz: 


FUATE: ve! 


Af Circle being deſcribed, repreſenting a Decli- 
ning Reclining Dial-Plain ; how thereon t 
lace the Meridian, Horizon, Equinoctial, 
ole, Zenith, ec. with all other Requiſites he- 
longing to. ſuch a Dial. And alſo, ro projet the 
Meridians of the Sphere ir 4 upen the Plain, 
and from thence to drau the Hourelines upcn: hi 
Dial. Plain, according to their true Situation, 


L. E T the Circle H SO B, reprefent a Dia 
4 Plain in the Latitude of London 51 deg 32 
min. Declining from the North towards the 
Weſt 60 deg. oo min, and Reclining from the- 
Zenith Norttiward 54 deg; 30 min. IN 
Firſt, Croſs the Circle with the two Diame--\. 
ters HO, and S B; cutting each other at right = 
Angles in the Center Q And becanſe the Pais 


reclineth 34 deg. 30 min. take 54 deg. 30 ming C 
out of your Line of Chords, and ſet that Di- 
ſtance upon your Plain from 8 to a, from O'tob, BK 


and from B toc : Then lay a Ruler from H to a, 
and it will cut the Line 8 in Z, ſo ſhall the 
point Z be the Zenith of the Place. i 

Secondly, Lay a Ruler from H to b, it will cut 

the Line 8 B in &, fo fall & be a Point in the 

Line 8 B, through which the Horizon ſhall paſe: 
And thus Having three Points HK O, you. may 
through them deferibe the-Horizong whoſe Cen- 
= 6; ter 


— — —— - _ — 
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ter will be at m, the Diſtance m k being equal to 
the Secant of the Complement of the Reclina- 


tion of the Plain; namely, 36 deg. — Cr 
Geometrically thus. Draw the right Line & O, 


which divide into two equal parts in », and up- 


on the Point u, raiſe a Perpendicular. m, ex- 


tending it till it cut the Line 8 B in , ſo ſhall 


m be the Centre of the Horizontal Circle Hk O. 


Tlird y, Lay a Ruler from H to c, it will cut 
the Line 8 B (being extended) in the Point N, 


ſo ſhall N be the Nadir point. 


Fourthly, Becauſe the Plain declines 60 deg, - 
from the North Weſtward-; ſet 65 deg. from 


B'to d, and laying a Ruler to Z the Zenith, 
(which is alſo the Pole of the Horizon) to d, 


it will cut the Horizon in 8, through which 
Point the Meridian muſt paſs. 


Fifthly, Take (always) 90 deg. of your Line 


of Chords, and ſet that Diſtance from 4 to e, 
and laying a Ruler from Z to e, it will cut the 
Horizon in w the Weſt point thereof, and a Line 


drawn frow w; through Q the Center of your 
Plain, will cut the Horizon (if you extend it 


as here is done) in E, the Eaſt point thereof, 
and in ſome part of this Line (extended if 


Need require) will the Center of the Meridian 


be; and where that Point will fall may be thus 


found. | | 


Sixthly, Divide the Line ZN into. two equal 


rts in F, and upon F ere& the Perpendicular 
PD, cutting the Eine Qu 55 in D, 


ſo ſhall D be the Center of the Meridian of the 


Place. | "Fm : 
Seventhly, If with your Compaſſes you take 


the Diſtance D P, and with that Extent upon D, 
as a Center, deſcribe a Circle, you ſhall find that 
Circle exactly to paſs. through the reſpecti ve 


Points 
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Points Z and N, if there be no former Error 
committed in your Work. . | 
* Eightly, Becauſe the Height of the Pole above 
the Horizon, is equal to the Latitude of the 
Place, viz; at London 51 deg. 32 min. ſet off 31 
deg. 32 min. upon the Meridian from S to P, 
in this manner. 7 
NintHy, Lay a Ruler from v, the Weſt point 
| of the Horizon, (which is alſo: the Pole of the 
IG Meridian) to 8, and it will cut the plain in h, 
then ſet 51 deg. 32 min. from h to f. A Ruler 
laid from wtof, will cut the Meridian in P, 
ſo is P the Pole of the World, diſtant from Z 
the Zenith, 38 deg. 28 min. and a Linef drawn 
"4 through P the Pole of the World, and Q the 
n Center of the Plain, will be the Axis of the 
World; and (extended) will cut the Meridian 
in M the South Pole. 
8 Teuthiy, The Meridian and Horizon being 
e chus drawn, it is eaſy to deſcribe the Zquince 
8½4% for if you confider the Poſition of that Cir- 
cle in the 8 here it ſelf, you know that it al- 
70 ways paſſes through the Eaſt and Weſt Points of 
the Horizon, and cutteth the Meridian at right 
F Angles, it being in all Places 90 deg. diſtant 
| from either of the Poles, Wherefore, if upon | 
w, (the Pole of the Meridian) you lay a Ruler 
to P, the Pole of the World, it will cut the 
11 Plain inf, and if you ſet 90 deg from f to g, 
and lay a Ruler from w to , it will cut the 
Meridian in E, ſo have you three Points, thro? 
which the Zquinof#:tal muſt paſs, namely, E 
and w, and the Center of the Aquinotfia! will 
be the Axis of the World, extended if Need te- 
quire. To find which, you muſt, * 


Elrventhly,. 


Ot EPR T 1¹QX EIT FE EA ET WA AP. woes" A we; C7 ww 
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. Eleventhly, Divide the Line w E into two equal 
arts in G, and from the point G, upon the Line 

ur erect the Perpendicular G K, cutting the 
Axis of the World in K, ſo ſhall K be the Cen- 
ter of the Æquinoctial; wherefore, if upon 
K as a Center, with the Diſtance K u, you de- 
ſcribe a Circle, that ſhall be the Equinoctial, 


and (if your Work be true) ſhall paſs through 
the points E & and v; then for the dividing 


of the ÆEquinoctial. . 
Twelfthly, Lay a Ruler to P the Pole of the 
World, (which is alſo the Pole of the Aquino- 
Rial) to E, the Interſection of the Meridian 
and Æquinoctial, and it will cut the Plain in the 
Point 12, at which point you muſt. begin to di- 
vide the Circle repreſenting your. Reclining Decli- 
ning Plain into 24 equal parts at the points, ©© ©, 
ec. This done, lay the Ruler to the point P, 
and every of the 24 equal parts OOO: and you 
hall find it to cut n Qitele in the 
r *, 5 0 . ol e 
unequa rts,.. through Which unequal parts, 
Lake RA IH of the World Fand J, por 
all the Hour-Circles paſs. For the Ueſcribing 
whereof. you muſt, 


Thirteenthly, Divide the Line PM into two 


equal parts in the point L, (or, from the point 
D, . 9 let ell 4 Per. 


pendicular upon the Axis of the World, which 
will fall in the ſame point L) and through the 
point L, draw an infinite right Line at right An- 
gles to PM, namely, the Line C T, for in that 
Line will the Centers of all the Hour- ines be 
found, and the manner how to find them is thus 
(one way) to be effected. 1 


Feurteenthly, 


g that Circlejnto 24 


J, which is, where the Ruler being laid from 


on each of theſe Diviſions, you ſhall find it to 


Centre of the ſecond, and 45 of the third Hour's 


tion for. 


I 
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Fourteent hly, Upon the point P as a Center, 5 
the Diſtance PL, (or to any other Radius of x 
Line of Chords)'deſcribe the Semicircle X LV. 
and divide it into 12 equal parts at the points 
„c. beginning your Diviſion at the point 


to D (the Center of 8 cuts this laſt 
drawn Circle. Then Jayipg a Ruler from P, up- 


cc. on either fide of the Fer and here note, 
that 15 is the Center of the firſt Hour's Diſtance 
from the Meridian on either fide thereof, 3o the 


cut the Line C T in the points I5, 30, 45, 60, 
t 


Diſtance from the Meridian, c. 
Fifteenthly, If | you place one Foot of your 
Compaſſes upon 15, and extend the other to P 
the [Pole of the World, and with that.Diſtance 
deſcribe: a. Circle, that , Circle ſhall be the firſt 
Hour from the Meridian, and (if your Work be 
true, ſhall paſs through” M the South Pole, and 
alſo through ꝙ ꝙ, the two firſt N Diviſions 
of the. Aquino dia! Circle, and ſo all the reſt. 
Laſtly, If from Q the Center of your Plain. 
and the reſpective points where the — 
cut the plain, you draw ſtrait Lines, thoſe ſhall 
be the true Hour- lines propen for ſuch a. Declina- 
ton and Recliuation, as you formed your Froje- 
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Nr .che Requiſites belonging to this, and th lil 


| E . 
3. The Diftance of the T A 56 41 


. tion, and ſo their Quantities found. As, 


. Tefal . Arch I A meaſured up: 
an the Line of Chords, will give 56 deg. 41 
5 mis. 
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Declining Rec lining Plains, ace, 


5 12 1 FE 7 to 8 | deg. mn. 
1. The Height of [the A | 54 43 
; Pole * he 0 


Plain. 5 5 
2. The Diſtance of the HT 53 31 
Meridian and Ho- 


.ZON, . 1 


Subfile from the Ba . . 
| Meridian. . tel 8 
4. The Angle between [EPR 61 47 
the two Metidi. 1 | | 
ans, 4 ' : 
1. 


AN which may be meaſured upon the Proje 


1. To find P A, Law a Ruler from P to u, 
_ where the ZZquimeBial and the Plain do in- 
terſe, and the Ruler will cut the Plain on 
tte other file at x, ſo A x meaſured upon 
the Line of Chords, will be 54 deg. 43 m. 
the Height of the Pole above the Plain, (or 
T Qmeaſured upon a Line of half Tan. 
gents, will contain 35 d. 17 m.) the Com- 
plement thereof. | 
2. To find H T, the Arch H © meaſured 
upon the Line of Chords, will give 53 deg, 
31 min. the Diſtance of the Meridian from 

the Horizon, 


— — 
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min. the Diſtance of the Suhſtile from the 
Meridian. | "S 3s 

4. To find E PQ, Lay a Ruler to P the Pol: 
of the World, and A the Interſection of the 
Meridian and the Equinoctial, and it will 
cut the Plain in o, the Arch o B meaſured 
upon the Line of Chords, will be found te 

contain 61 deg. 47 min. which is the Angle 
between the two Meridians. 


41 crue and genuine way of delineating Sun-Dials, 
: deduced from the Sphere it ſelf, by which the 
Reaſon of all that hath been before delivered, is 
47 rendred obvious, and ſufficiently demonſtrative 
for this 555 But here you ſee, that the Cer» 


ters of the Meridians or Hour- circles fall out 
to be ve 
red a large Tangent-line for their Deſcription, 


I therefore choſe rather to ſhew, how the Hour- 

) lines might be drawn, without having any Regard 
in- to this T | 

on the Ho ur. lines upon the Circular Plain, and there» 

pon fore the ways before delivered are far more * 


m. for Practice than this, though this be more ſa- 


(org tisfatory to the inquiſitive Reader, who will 
Dan. not be ſatisfied only with the doing, but of the 
om- r as well of what he does, and it is 

for the Satisfaction of ſuch, that I have here ad- 
red ded this Propoſition. B 


deg. 

rom ; ' 
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Thus have you in this Scheme delivered the 


remote, and that there will be requi» 


roje-Wl which will (for the moſt part) run out very far, 
| and ſometimes, almoſt to an infinite Excurſion. 


angent-line, or without projecting of 
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CHAP. "XVII 


eee Inclning Plains, both Dres and De- 
| clining. 22 0 
Or Reclining Plains there are but two ſorts, a 
hath been before inſtanced, and thoſe are 
either Dire#-or Declining. The Dire# are thoſe 
eons yg Plains which do directly behold the Eaft, 
, North, or South Points of the Horizon, 
> A 'the Decliners are thoſe which (beſides their 
„Reclination from the Zenith) do reſpect two 
. of the fore- mentioned Cardinal Points, as, 
(1.) The South and the Weſt. 
- (2.) The North and the Weſt. 
(z.) The South and the 1 10 ; 
: Fs 64.9 The North and the Eaſt. 


— 


South declining”) © 
ſort are) North F Weſt. 


9 called South FT 


allo before W Fey ga ve Erich les, 
ebe of Direct Recliners, there were three ſorts, 
Vit 
I. Such as Reclining from the Zenith, do be- 
bpbuold either the due Eaſt, or due Weſt points of 
A tte Horizon; and of this ſort there is only one 
| kind, and no Variety in any Caſe. —— 

2. South Redliners, of which there are three 
\ Varieties, 


K And 3. North Recliners, of which alſo were are 
three Verieties.— 
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Again, Of Reclining Declining, I told you there 
were ſix Varieties alſo, as there were of Direct . 
Recliners, viz, Three of South Declining Plains 
Reclining, and as many of North Reclining De- 
clining Plains 3. of all which I have given Ex- 
amples, and it may be now expected that I 
ſhould do the like for the Inclin'ng Plains op- 
polite to them, of which there are alſo as many 
Varieties, but ſeeing that the making of the Re. 
clining Dial, whether Dire or Declining, doth 
alſo make the Inclining Dial, whether Di- I 
rell or Declining oppoſite thereunto, I ſhall five 22 
the Labour, and commcnd-to the Ingenious Ra- 
der ſome few Rules by which he ſhall, eaftly 1 
frame the Inclining Dial out of the Recliner., 


And, 


2 7 » 
* - 2 3 3 
3 * N <7 " 


I. Of North and South Incliners, _ , 


Iwill take for Example a South Plain Recli-, . 
ning 55 deg. which js the third Variety of South. - 
Recliners, and I would from that deduce the 
Hour-lines proper for a North Plain ly checke. 


=_ viz, 55 deg, And jt is cafily effe 
or, | \ "= 

If you draw'the Hour-lines of the South Re- 
cliners 6 AB 6, and the Stile thereof * 4 
_ alſo, quite through the Center Q,to Plate 6 
the oppoſite art of the Plain, 6 C Fig. 4. 9 
D 6, and ſet the ſame Numbers to the — 
Hours on the Right Hand in the Recliner, and 
the contrary, as the Figure clearly demonſtrates 
And let the Axis in the North Incliner point 
downwards to the South Pole, as the Axie in 
the South Recliner doth upwards to the Notth = 
Pole, and your Dial is finiſhed, Or vou may 
effect this Work by pricking off the Hour-lines | 
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112 _ Geometrical Dialling, © 
through the Paper, and —_— it upfide 
down, and that will effect the ſame thing, 


only changing the Names of the Hours. Or, 


again, if you turn the South Reclining Plain, 


„ 4 
2 
* — 10. 


6 A B õ about, upon the Center Qu till the Line 
A B come to be in the Place of C D, then will 
the Hours, Stile and all, be truly named and 
poſited; and the very South Recliner will be- 
come the North Incliner without any Altera- 
tion, 


I. Of Eaft and Weſt Incliners. 


There is little Difference' in drawing of the 
Fat or Weſt Inclining Dials from, the Reclining 


Dials oppoſite to them, from drawing the 


North Inc iner before from the South Recliner. 


For . | 

ens the Example of the Eaſt and Weſt Recli- 

clining and Inclining Dial before going, Chapter 
The Dial as it there ſtands, repreſents an, 

Et or Weſt Reclining Plain. Bat if you turn 

- the Dial about upon the Center Q, till the Let- 

ter N come to be in the place of the Letter 8, in 


that Figure, then will the ſame Dial repreſent 


both an Faſt and We? Dial Inelining 35 deg. as 


now it doth.an Eaſt or Wet Reclining as much. 


The Subſtile, Stile, Meridian, and the reſt: of 


the Hour-lines retaining the ſame Names or De- 


' nominations, as now they do. 


711. Of North or South Declining Inclining Plains: 


Of North and South Reclining Declining 
Plains, there were fix Varieties, Examples of 
cach have been largely given. There are as ma- 
hy. of North and” South Incliners, hut ons 
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Geometrical Dialling. 1111 
they may be ſo eaſily deduced out of their oppo- 
ſite Recliners, I ſhall forbear giving Examples 'Þ 
and the Way is not much differing from the 
Rules before given for Direct Reclining and In= KR 
clining Plans. For ſeeing the Reclination is alike I} 
proper to each, and the Deflection of the Sub- 1 
ſtile from the Meridian in the Declinations do ' 
ſo directly agree, they may both be reduced ta © 
one and the 5 Dial, as the other were. ; 
Thus, If any Reclining Dial be ſo -inverted, #4 

that the upper part thereof become the nether, 

and after this Inverſion the right fide of the Re- 

cliner become the left fide of the Incliner; and 
| 


the contrary, the [nclining Dial having the ſame © 
Declination, ſhall be framed out of the Recli . 
ner, and the contrary. Only the Denominations 4 
of the Hours muſt be changed. For the Fore- 
noon Hours in the Recliner, will be the After 
noon Hours in the Incliner, and the Afternoon ©; 
Hours of the upper Dial, the Forenoon Hours f 
the nether. l „ WE ER by 
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A General Rule to know which Pole; whether the - 14 
North or the South is t0 be elevated over any 
Plain. ; | 7 122 E: 


HE Stile of every Dial reſpecteth (or ra- 
ther lieth parallel with) the Axis of the 

World, and always pointeth upwards or Downy 4 
wards, to one of the Poles, Now when you 
have drawn your Dial (though truly) you max 
ve to leck, whether it be the North or t Sour 814 
4 9 | — © | | 
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DIALLING. 


HY 


N the foregoing Firft Fire, 
SY a moſt bfolur and perf: — - 4 
| Sin - Dials upon all” ©» 

forts of Plain Super fir ies in har Pow 
ſition ſbever ſituate, and in any Laws 
tude, whether the P/an be direct, or do deelingy 
po or whether they both decline and recline': And al- 
& Wl fe you - ara only the manner he 
| ; WS, to 8 


116 Geometrical Dialling. 
to make Dia/s, but to know- the Grounds and 
Reaſon of Dials, deduced from the Sphere or 
Globe projected in plano, ypon the D/. Plains 
Superficies. Bop TS 1 
ut notwithſtanding the Exactneſs and Ra- 
tionality of delineating of Hour-lines upon all 
Plains, and in all Places, as is before taught; 
yet the Ways there delivered, may (in ſome Ca- 
ſes, at ſome times) be found inconvenient to put 
in Practice: As (1) When the Centers of ſome 
of the Circles fall out to be very remote. (2) When 
the unequal Diviſions of the AZquinotiial Circle 
come very. near or cloſe together, which they 
will always do, when the Pole hath but ſmall 
Elevation above the Plain, and ſuch like. For 
the Remoyal of which Inconveniencies, I ſhall 
F in this Second Part add another Geometrical Way 
F of Dialling, which ſhall be both plain, eaſie, ex- 
E - . a&, and quick of Diſpatch; andall of it perfor- 
mee by ſtrait Lines, and not by Circular Lines, 
as the former Way requires. And moreover, 
this ſecond Way hath a Convenience, whereas 
moſt other Geometrical Ways of Dialling are liable 
to out-run the Limits of the Plain, by almoſt in- 
finite Excurfions : For in this Way, having firſt 
made a preparative Scheme upon Paper (or Paſt- 
= - hoard rather) you ſhall have but very few Lines 
d draw upon the Dial. Plain but the Hour-lines 
fttzhemſelves. | 
$ In this Second Way, I ſhall be brief, begin- 
ning firſt to ſhew how to deſcribe the Hour-lines 
upon Upright Declining Plains ; referring the De- 
lineation of Hours upon the Horizontal full North, 
South, Eaft, and Weſt Plains (whether upright or 
reclining) till afterwards : And the Reafon for 
my ſo doing, will of it ſelf appear, when 1 ſhall 
come to treat of them. Wherefore to proceed: - 
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GH, parallel to DA, or perpend cular to B A. 
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SECTION, I. 


Hou to draw Hour-L ine: 1b an Upright Southy 
Plain Declining from the South towards the Her 
20 deg. in the Latitude of London, 51 92 


32 min. 


HAving the Latitude of the Place, and; the Dee | 
clination of your Plain given, before du 
come to draw the Hour · lines upon the Plain, you. 
you yu draw your: e Sehen, as, « fol 
owet 


U How to drau a e Scheme 4 5 3 
a Declisation in Ke LOS. Plate 6, 3 4 
Fig. 1. $2594 


Firſt, With 60 * or ahi Radius Ee 1 
Scale of Chords, deſcribe the Quadrant N 
Circle AB D, extending the fide B A to C, ſo- 
that A C be equal to A B: And then IE E 
Right Line DC. 

Secondly, On the point B. ere the dy: 


Thirdly, Take 51 deg. 32 min. be Latitude! | A 
out of your Line of Chords; and et them from: 
B to N, and from D to G, and laying a Ruler. "I 
from #, to Fand G, draw the ol ines F Ry * 
an > 
_  Fourthly, From the point G, 45 the Line 


bly, Take 20 dep. (the Plain's Declination) 1 
on — Scale of Chords, and ſet * 0 K. 8 
9 


18 Geometrical Dialling. 


Upon which, aſſign any conveniegt point, as R, 


D to E, and through the point E, draw the Line 
E L, parallel to DA. | | 

| Steely With 6o deg. (or the Radius of your gl 
Scale of Chords) taken in your Compaſles, ſer 
one Foot in the point D, and with the other de. th 
ſcribe the Arch A O, which divide into three r 
equal parts in the points P and Q for the whole R 

Hours, each of which three ares en P, H 
PQ, and QO, divide into four equal parts at th 
* * K, X **, k * *, for Halfs and Quarters of 
Hours. Which done, if you lay a Ruler to the ta 
point D, and the points Pand Q, the Ruler will pl 
cut the Line AC in the points 2 10, and 1 11, cl 
and by theſe on the Link A C is divided into A 


three unequal parts in the points 3, 9, 2, 10, 


I, 11 and 12, repreſenting four Hours. And if tl 

from D, you lay a Ruler over the ſeveral Spa- fr 

ces in the Hour-line A C into four unequal parts te 
- .for Halfs and Quarters of Hours. And thus 1s 


_ preparative Scheme ſo far finiſhed. Where- te 
fore now let us proceed, I 1 
IL Ty" draw the Meridian, - Stile, Subſlite, and WY 1 
Hour- lines upon the Plain it ſelf. Plate 8, Fig. 2. t 


7 Firſt, Upon your Dial-plain draw a right Line 
as S T, for the Meridian, and Hour-line of 12. 


for the Center of your Dial ; through which 
bY: R, draw the Line R W Lacan, 1 to 


_ Secondly, Qut of your preparative Scheme take 
the Line B K, and ſet it upon your Dial. plain, 
from R to T; alſo, from the preparative Scheme 
take BI, and ſet it on your Dial-plain from R ta 
W. on the right Hand, becauſe the Plain decli- 


| neth 


. L wy 


Geometrical Dialling. 119 
neth Weſt, and from T to V, make the ReQan- 
gled Parallelogram RW V T on the Eaſt ſide. 

Thirdly, Our of the preparative Scheme take 
the Line LA, and ſet it upon the Dial-plain from 
T to X, and from W to &, and draw the Lines 
R X for the Subſtilar Line, and Re for the, 


Hour line of Six, which draw quite through 
the Center R. i a 
Fourthly, Out of your preparative Scheme, 
take the Line EL, and ſet it upon your Dial- 
plain from R to 12, and from X to Y, N 
cular to RX, and draw the Line R for the 
Axis (or Stile) of your Dial. 1 
fthiy, Out of your preparative Scheme, take 
the Line G H, and ſet it on your Dial-plain 
from R to Z, and draw the Line Z 6, parallel 
to WY, till it cut the Hour-line of Six in 6. 
Sixthly, Make R 6 above the Center, equal 
to R 6 below the Center, and draw the two Lines 
12 6, and 126. _ Mr al a. 
Seventhly, Out of your Diak-plain take ye 
Length of the Lines 12 6,. and 12 6, and 
them upou the preparative Scheme from 


U es IS own 9 © 5 


_ ST SY MC”. > Io 
© ©o 1 A 


N. 


_ C to a and b, draw the Lines MC, and 


La#fly, From the point A or 3, 9, take the 
neareſt Diſtance to the Line N C, and ſet that 
Diſtance upon your Dial-plain from 12 to 9, for 
it will (if you work truly) divide the Line 6, 


be 12 into two equal parts in 9. Alſo ſet one Foot 
in, of the Compaſſes in the point 2, 10 in the Line 
NE ACof the preparative Scheme, with the othet 
ta take the neareſt Diſtance to the Line N C, and 


ſet. that Diſtance upon your Dial-plain, from 12 

to 8, and from 6 to 10.—— Again, ſetting one 

Foot of the Compaſſes in the point 1, 11. in 5 
Lane 


B to h, and from B to a. And laying a Ruler 
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Cecmetrical Dialling. 
Line A C of the preparative Scheme, with the 
Other take the neareſt Diſtance to the Line N C, 
and ſet that Diſtance from 12 to xr, and fron ##3 
8 to J. 80 is the longer Line 6, 12 on your 
Dial-plain, divided into 6 unequal parts in the 
points 7, 8, 9, 10, and 11 ; through which | 
.-points, Lines drawn from the Center R, fhall be How 
the true Forenoon Hours. WL 
For the Afternoon Hours, the ſhorter Line 12, * 
6. on your Dial. plain, muſt be divided from the 
- Line M C in the arative Scheme, as the IN 
Jonger Line 12, 6 was before divided; by tx 
king the leaſt Diſtance from A or g, 3 to the /e 
Line M C, and ſetting it from x2 to 3, or from clina 
6 to 3. — Alſo the leaſt Diſtance from 2, 10, thin, 
to M C, in the preparati ve Scheme, will reach Heie 
from 12 to 23 and ; from 6 to 4. — Likewiſe to fi 
the leaſt Diſtance taken from from 1, 11, to the Fift! 
Line M C, in the preparative Scheme, will reach And 


from 12 to 1, and from 6 to 5, So is the ſhor- agai 


ter Line 12 6, on the Diakplain,. divided into 6 Fout 
- unequal parts in the points 1, 2: 3, 4, 5. here 
Through which Points, and the Center R, right theſ 


Lines being drawn, they ſhall be the true Hour. 
lines upon the Plain. And ſo is your Dial fini 


ſhed. ; ? 15 E 

If you would incert the Halfs and the Quar- line 
ters of Hnurs into your Plain, you may eafily I for 
do it, if from the preparative Scheme you take S: 

© the neareſt Diſtance from the Half and Quarter Cho 

- + Points in the Line A C, and transfer them to the“ 
. the Lines 125, 6, and 125 6, in the Dial-plate. 12 

| | eg or 

* OE eley 


Secc. 


- Geometrical Dialling. 131. 

{I cdrom CCCCCC KO of Liner E-d1 MA © 

Sasse 
eren It es 


How to deſcribe the Hour lines upon the Horizo ral + 2 
Full South, North, Eaſt, and Hat Eve o, K. — 12 
ning Plains. Plate 5 - oe _ 1 1 
| N. theſe kind of Plains, which direQly-behols * AY © 
the Four Cardinal North, South, Eaſt and 
Meſt points, the Latitude of the Place, and Re- "fl - 
clination of the Plain being known, there is n- | 
thing required, but to know the Elevation, 'or- 5M 
Heig oe the Pole above the Plain, which hoy „ 
to find, is fufficiently taught in the Fourth and N 
Fifth Sections of the Third Part of this Booͤ ñ 
And therefore I ſhall not here mention the ſage 
again, but refer you to thoſe fore: mentioneddgd 
Fourth and Fifth Sections of the Third part 
hereof. Wherefore, to draw Hours upon any of 4 
theſe ErefF, Diref, or Direli Reclining Plains, when 21 
the Height of the Pole or Stile above the Plain is iy -*A 
found, you have no more to do; but, * 
Firſt, Draw a right Line AB for the Hour- 
line of Six, and another at right Angles' theretq, © 
for the Hour-line of 12, as the Line OX. 4:4 
Secondly, With the Radius of your Line of <T2 
Chords 60 deg. upon © as a Center, deſetibe Bs 


the Semicircle AX B. And the Height of rhe 
Pole above the Plain being known, (as for an .M 
Horizontal Dial for London, where the Pole is 8 
elevated 51 deg. 32 min.) Take 51 deg. 22 
min. from your Chord, and ſet them upon he 
Smicircle from X to F, and from X to , and 

through the Points F * I, draw the Lines 6 F 


an 


* x 


2 Geometrical Dialling. 
and 6 I, parallel to © X, and draw the Line 
Xs and x 6 on either fide of the Meridian, F 
_ Thirdly, (Having Recourſe to your former pre- 
arative Scheme) take in your Compaſſes the 
. of the Line X 6, and ſet it upon the 
reparati ve Scheme from B to c, and laying a 
Realer from A to e, draw the pricked Line C 2. © 
_ "Fovrthly, In the preparative Scheme from the | 
oint A or 9, Þ e the neareſt Diſtance to the b 
ine A C, and ſet it upon the Lines X 6, and X 
6, from X to 3, and from X to 9. Alſo from 
the point 2, 10, in the Line A C of the prepan· 
tive Scheme, take the neareſt Diſtance to the 
Tine A C, and that Diſtance ſet upon the Lines 
X 6, and X 6, from & to 10 and 2, and from 
6 to 8, and from 6 to 4. Likewiſe, take the 
neareſt Diſtance from the point 1, 11, in the 
Line A C of the preparative Scheme, to the Line 
C, which Diftance will reach from X to 11, 
and from X to 1, and alſo from 8 to 5, and from 
j. So are the two Lines X 6 and & õ di. 
vided each of them into ſix unequal parts, the 
one in the points 1, 2, 3 4, and 5, and the 
other in the points 11, 10, 9, 8, and 7. Thro 
which points, right Lines drawn from the Cen- 
ter O, they ſhall be the true Hour-lines proper 
for an Horizontal Dial, for the Latitude of Lon- 
don, 51 deg. 32 min. N 


For the Stile of this Dial, a Line drawn from 
the Center O, through either of the Points 
F and I, ſhall repreſent the Axis of the 
World, or Stile of the Dial. Fo 


— 9 * 
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For a Vertical or Ereft South: Dial for the fone Le: 
titude 51 deg, 32 min. 


The Height of the Pole above a South Plain: 
in the Latitude of 5x deg. 32 min. is 38 deg« 28 
min. the Complement o the Latitude. Wires] 
fore, 

Firſt, Take 38 deg. 28 min, from your Scale: 
of Chords, — ſet. them from X to G, and 
from X to H, and draw the Lines G M and HL. 
parallel to @ X. Draw alſo M and XL. 

Secondly, Take the Length of the Ling M 
and X and- apply it to your: preparati ve 
Scheme, ſetting it from B to d, and laying/ a. 


habe from. G te d, draw; another pricked-Lane 


C 

Thirdly, Tho neareſt Diſtanges: ta ken from the: 
Points A 2, 10, and;.1,. 11, in the, Line A. of the: 
preparative Schemes, will (being trays 


forced from . 
thence to the Piu. plain). divide the Lines x M 


and XL, each of them into fix- wal partes 
through which Diviſions, and. the er O. 
Lines being dra wn, they ſtall be the true Hour- 


lines of = Erelt South: Dia / in the Lutiwdooap 
London. 


A Line drawn from S the Center of the Diaty 
through the Points H or G, ſhall repreſent 


the Azis of the World, and. be. the: 1008 
e 


For 4 Dire; North Reclining Plain... 


Let your Example bea a, Direſ None Plain, 
Debt frond the Zenith 25 deg. and ſuch a Dial 


2 deere in the 1 "_ 2 — of the Firſt Part, 


ef! J 


124 Geometrical Dialling: 
and the Height of the Pole or Stile above the 
Plain, was there found to be 63 deg. 28 min, 
And ſo it will be found to be by ihe Bule deli. 
vered in the Fifth Section of the Third Part of 
this Book. : t 


- 


« Firſt, The Height of the Stile being found to 
be 63 deg. 28 min. take 63 deg. 28 min. from 
the Scale of Chords, and ſet them from X to E, 
and from X to K, and draw the Lines EC and 
K D, parallel to the Meridian © X. Alſo draw 
the Lines X C, and X D. . 

Secondly, Take the Length of the Line X C or 
NX D, and ſet it upon the preparative Scheme 

_ B to e, and draw a third pricked Line as 
e C. | 
© Thirdly, The neareſt Diſtances taken from 
the Points A 2, 10, and 1, 11, in the Line AC, 
ſhall, (being ſet upon the Lines X C and XD 
divide them each into ſix unequal parts, throug 
which and the Center ©, right Lines being 
drawn, they ſhall be the true Hour-lines of a 
North Direct Plain Reclining 25 deg. in the La- 
titude of London. Das Fit 

- The Stile muft be drawn from the Center ©, 
through the Point E or K. W 


Tor Direft Eaſt or Weſt Plains, whether ErelF or Re- 


cliuing. 


For Erect Direct Plains, where the Hour: lines 
are parallel one to another, the Stile or Pole ha- 
ving no Elevation, the beſt Way to make them, 
is, as is directed in the Sixth Chapter of the Firſt 
Part. And therefore in this Place, nothing more 


% . 


need be faid concerning them. But, 


2 


The beſt Way to deal with theſe kind- off 
Plains, is to refer them to a new Latitude, and/ 
to a new Declination in that new Latitude both 


which are eaſily attained by this following . 


1. The new Latitude, is always the Complement of 
the Old Latirude, 1 

2. The neu Declination in t hat neu Latitude is the; 
Complement of the Reclination. BE 


So that if a direct Eaſt Plain, in the Latitude 
of London 51 deg. 32 min, ſhould recline 40 d. 


and you would find the new Latitude, and new - 


Declination ; Nn 278 ö . 
Fal. The Compleat e old e 

51 32 min. 1& 38 deg; 28 min. An at 

mult N new Latitude. Mick 
Secondly, The Reclination being 40 deg. The 


Complement thereot is 50 deg, And that is the 


New Declination. 1 
So that if (by the Directions · of the frſt Se gtiom 
hereof) you make an Erect Dial to. decline 30 
deg. in the- Latitude of 38 deg. 28 min. that 
Dial ſhall ſerve ſor an Eaſt or aſ Dial, Reclining 

40 d. in the Latitude of 31 d. 32; min. 

Thirdly, Although this Deelining Hain be tru- 
ly made, yet the placing of it upon the Dial. 
Plain differeth from Ere# Plains: For, in all Ere& 
Declining Plains, the Hour-line of 12 is always 
8 to the Horizontal Line of the 
in. So in all Eaſt and Veſt Reclining Plains, 
the Hour. line of 12 muſt lie parallel to the Ho- 
M 2 nzontal. 


— 
* 
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rizontal Line of the Plain. As you may ſee in 
the Figure Chap. 10, of Part the Firſt. 

It may here be expected, that I ſhould ſay 
ſomething concerning Declining Reclining Plains, 
which this Geometrical Way will very well per- 
farm by referring them to a new Latitude, and a 
new.Declination, where they will become Erect 
Declining Plains; but there are three Ways in this 
Book already taught, how to effect the ſame by 
other Means. I thought. good to omit them in 
this Place; and to give Examples in Erect Direct, 
in Direct Reclining, and in Erect Declining 
Plains (as being of all others the moſt uſeful.) 
And fo I ſhall conclude this Second Geometrical 
Way of Dialling. 
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Arichmerically Performed. 


By the CANONS (or TABLES) 
Artificial Sines and Tang... ot: 


MORE ap hab HEAR HANGS 


- 2 


' The Argument, 


in E REA s che two foregoing Gf 
| metrical, Ways, of delineating or 
king of Sen. Dials, may be rejected 51 
ſome, and à more accurate erb 2 
— mance of the ſame required b G 
ought good, (to make this Treatiſe e Woge 1 | 5 5 #1 
conſe le, Which for & Gromemical Way is g "#4 


7 x I * %, 
4 > . 
- 
2 42 4 I: ih . 0 899 . l 98 0 
8 8 418 1 
T O 2 
N, — N , 
4 * 


N enough) to add the Canone, Aualogies n 
Arena by which —— 
all; Plains mag. be-Arithmerieatly.attained, by, then 
Help of the: Canons or Tables of Artificial Sines - 
and Tapgent* (than by which there can be no 
exacter way.) Which Tables are already in 
moſt Men's Hands, and the general Uſe of them 
vo leſs common: Wherefore I-ſhall ſay nothing 

of that in this Place, but proceed to the finding 
5 he forementioned Requifites, as followeth. 
nd. Ca oo onions oeang | 


0999802009 οο,aWu ses 
| SECTIONIL 
Of Vertical or Horizontal Plains... 


* N theſe Plains there is Mating 1%) ua but 
i the Height of the Pole above the Plain, which 
in all Places is equal to the Latitude of the 


EU OI OT RO IER 


of North. and Sourh Era Dini Plains. 


I's N theſe Plains alſd there is. Nothing required 
U but. the. Height of the Pole above; the: Ran, 
1 which in all; places is. equal to, the, ee 
dk the Latitude of the Place. Whierefore, 

Zaubtrag the, Latitude of the Mages toy which. | 
| your Nial is to be made from 90 Ent 3 


7 
"9" 5 


nende is the Height of the Pole Ibove the | 
South or North Ere& Direct Plais. 2A 


to 2por lg e e 20 egormite? 5017 01 ab 
From- —— — oo 3 
Seb Latitude 51 3% 7 FT 92 
— TIT 


There remains —38 28 


| Which; is the Heiz gbt of the Pole y 4 Di 
rect North or South Plain in the Latitude of 51 
deg. 32 min. 
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SECTION: III. 't as al 


\ CIV +7 


, of North and Sdut / e uus fu 5 


8 UT ir Erect Declining PR: Geldes PIR | ; 


Latitude of the Place, * the Declination 


of the Plain) there are three Thin requiſite to 
be found, before you draw the Dial, a 
are, 


ial, and 3 


I. rhe reg "of he Seite 0 e eee, F- 4 
Plain. 4 


2. The. Diſtance of the Subſlile from 5 Meridian, | 
3. The Plain's Difference” of 8 1 


. Example, In the declining Plain in 2 3-4 
| whole Declination was 24 deg, 20. n in the 
„ deg: * min. e 


130 3 Dialling, 


1. For the Hei _ Pole above the Plain. 
As the Radius 90 


 19.000000 
5 Is to the Co: ſine of the Ledde 1 
38 de 1 3 cn 393938 

So is the Ce, Ane 


tion 6d. 4. m- 


To the Sine of 34 deg. 33 min. 19. 753427 
Which 34 deg. 33 min, is mg oy: Wade 
1 the Han. - 


2. For the Diſtance [A the organ fr ihe 


Is to the Sine of the Plain's . 
* np 248. 20 5 9.616059 
48 «tangent o . x + 

tude38d. 28m. Eat . 00086 


T0 the Tangent of 18 d. 10 m. 19.316143 


Which 18 deg. 16 min. is the Diſtance. of the 


Subſtile. — the Win 


| N ie For the Plain's Di 22 12 
. 5 Co- ue of the Latitude 8 lg 793831 


Ab to the Radius 90 deg. - 10,000000 
Sp i is the Sine of the Diſtance of | X 
_ theSubſtile from the Meridian C 19493951 

18 deg 10-min 2 


WT 474 waar 


To the Sine of 30 * oo min. 9.7000 


Which zo deg. 04 min, is the klar Diffe- 
rence of Longitude. 0 


. * N 


1 


& a 


ies do. Mn as 


nm al baus, 


of _ _ Reclining N 8 4 


above the Plain: 


3 
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SEC won 8 
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2 a 


xe theſe Plains, "(the Latitude of the Place, and 
the Reclination of the Plain bein 
there is only required the Height 

In which there are three Ca- 
ſeg, in all which you "wy find the Uwe $ Aug e 


as ene 


1. If the Reclination of the Plain be If POR 
the Complement of the Latitude of the 


given) 
the Pole 


Place, ſubſtract the Reclination out of the 


Complement of the Latitude, and the Re- 


mainder will be the Height of the Pole or 


"Mile above the Reclining Plain. But, 
2. If the Reclination of the Plain be more than 


the Complement of the Latitude, ſubſtra&t 


the Complement of the Latitude from the 


KReeclination, and the Remamder ſhalk be 
the Elevation of the Pole above the Plain. 
3. If the Reclination be equal to the Com- 


ement of the Latitude, the Pole hath no 


lem 
Elevation over ſuch a Plain, but is an K 
netial Plain, and muſt. be made by 


2 


the 


es delivered in the Twelfth Chapter of 


1 - firſt Ert of this Book. 


= 7 
< 242 * 
3 


+ a 
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1. Caſe 
; A a> 
- 


I 
= 


1 ibm Dialing. 


deg. min. 
Aa 4 Latitade 51 deg, 32 1 min. oy 
w_ 25 = 22 Complement | $33. 28 
„ Reclination | 22 10 
Height, of che Poli. tbore 5 '2 
| the Plain, 0 
f (Keclinstion 62 23 
a Latitude 51 deg. 32 min. 35 3s 28 
V 2 Caſe in . Complement | . s 
. 1 — — 
4 TE Height of the Pale above 
| 1 I gel 21. J * 
a4 ITY $3 
"1. $gcrfony. 
5 4 : ; 7 Noth Dire Reeinin n 5 


Th he Height of the Pole above the Plain. 


To find this, 


? 


ar "OO OI" I _ 


TN theſe Plains ſo Like Latirude by? Recli- 
nation being g given) there is only required 


2 4% Add the Complement of. the Latitude to 
the Reclination, and the Sum of them is the 
Height of the b above * Reclining plan, 


de d 1 2 — nn deg. min. 
Lat. 51 aeg: 32 min. Comp. 39 28 
Reclination * 8 27 12 


M6 4k | 


Height of the Pol: ns hs Plain 65 40 


2, But 


hy dd 2 


Fe. gr” 


8 
2 


_ > . WY | A | : _ « 3 N 
why Toa ” Ao 1 

4 \ — - 
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2. But if this Sum exceed 90 deg: then ſub⸗ 


x tract it from 180 deg. and the Remainder ſhail 

38 de the Height of the Pole above the Plain. 

9 e deg. min. 

8 Latitude 51 deg. 32 min. Compl. 38" 2% 4 

8 Recli nation 8 70 42 
5 een, 

3 Which ſubtract from 180 0g 
There remains . es 10 50 

8 Which 70 deg. 50 min. is the Height of the 

> Pole above the Pla ing. 


| 3. If the Sum of the Complement of the La- 
5 titude and the Reelination added. together do 
' make juſt 90 deg. then that Plain is a Polar Plain, 
| and the Dial for ſuch a Plain muſt be made in 2 ö 
5 ects as is directed in the 16th Chapter of the 1 


* 


Firſt part of this Boox. 


PP 
e 
d Of Eaft ard Weſt Dir Reclining Plaink., _ '\\ 
| JN Eaſt and Weſt Reclining Plains ( the Lax 
to 1 tude of the Place, and Reclination being 
ne ff given) there are required the fame three things. 
a3in North and South Erect Decliners, namely, 


1. The Height of the Pole (or Stile) above the Plats, 


8 2. The Diſtance of the Suhſtile from the Meridian. 

2 3. The Plains Difference of Longitude, + FE ., | 
"4 Example, Of the Eaſt or Weſt Reclining Plain, | 

; Part I, Chap. _ whoſe Reclination was 
ut | | 


35 deg. 


rr 5 


134 Alrrithnetical Dialling. 
38 deg. oo min. and LEitde 51 deg. 32 


min. 
1. Fer the Height of the Pole or Stile above the 


Plain. | 
. the Radius do deg. 10. ooo 


ls to "the Sine of the ery 51 | 8 247 
deg. 32 min. Ae ds 


So is the Sine of the Reclination 35 d. 9. 15859 | 


ea — 


To the Sine of 26 deg. 41 min. 19. 65233 | 
Which 26 deg. 41 min. is the Height of the 
Pole above the Reclining Plain. 
2. For the Diſtance of the * from the Me- 


ridian. | 
* the Radius 90 * 10. oo 
„ Ts to the Tangent of the ra f 
CE tude 51 d. 32 min. n 
I So is the Co-fine of the W 
tion 35 deg. | 9.91 1330 


1 


To the Tangent of 45 deg. 52m min. 10.01 1327 
Which 45 deg. 52 min. is the Subſite” s Di- 
ſtance from the Meridian. 
3. For tle Pla in's Difference of LoRltirude. 


As the Sine of the Latitude 51 deg. | 
£9455 8 9.89374 
ls to the Radius 90 deg. 10.00000 


"Nance from the Meridian 45 


So is the Sine of the Subſtile's Di 
2 9.85595 
deg. 52 min. 


— 


— 


To the Sine of 66 deg. 27 min 9.96221 
Which 66 deg. 27 min, is the Plain's Diffe- 
rence of Longitude, - 


1 


Cr In 
of Suth and North Declining Reclining Plains. 


J NDeclinin Plains Reclining (beides the La- 


titude of the place, Declination and Reclina» 
tion of the. Plain; (which are for the e part 
given) there muſt four Things be found beti 


you can draw the Dial, viz. 


x. The Diflauce of abe Meridian and Florian. 
2. The Height of the Pole or Stile. | 


By 


3. The Diſtance of the Subſtile from tte Meridian, 


- 
; 1 . 
1 


. 4 The Plain's Difference of Longituda 2 © © 


84 4 r 
Of theſe Plains you have in the 20, 21, 223 
23, 24+ and 25 Chapters: of the firſt Parr, 


| Reclining, I ſhall only inſtance in two 


them, uz, one of a South Reclining Plain 
_ Declining | Eafterly, and another of a North 


Reclining Plain Declining Weſterly. The 


Example of the South Recliner ſhall be that 


in the third and laſt Variety of South De- 
cliners Reclining, and that is of a South 


Hain declining Eafterly 3o deg. and Recli- 


ning 55 deg. as in Part I. Chap. 22. . 


N 2 ö L I. 
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Sx Varicties, which are all that in any,Caſg- 
may viz. Three of South Declining 


Nee ana many of North Declining 


136 Arithnerical Dialling. 
b I. In South Decliners Reclining. 


. For the Diſtance of the Meridian from the E- 


rixon. . 
As the . * | oh 4 10. οõοð,o 
Is to the Sine of the Reclination 1 
„ F 591336 
So is the angent of the Declina- 
nation 30 deg. — 9. 76144 


To the Tangent of Fj deg, 19 min. 1988080 
Which 25 deg. 19 min. being taken from 
90 deg. leaves 64 deg. 41 min. the Di- 
ſtance of the Meridian from the Horizon. 


2. For the Height Plain 8 a) above the 


212 70 


This will mas two oe. be tions.” 8 
x. As the Radius 90 deg. Yoidbooo 
— 


Is to the Sine of the Dillance cg 
the Meridian from dt E 5 
r . 9. 75859 


20n 64 d. 41 miu. 
Bo is the Co- ſine of the Reclinaion 


35 deg. 


To the Sine of 31 deg, 14. min. 19 71474 
2 31 deg. 14 min. being leſs than the 
Latitude 51 deg. 32 min. ſubtraR it there- 
from, and — Will. . 20 * 18 
min. 


Then: 


4A 


"Aritlmetrical Dialling. 
Then fay again, 


2. As the Sine of the Diſtance of is $4 : 
the Meridian from the Horizon = 9.95613 
64 deg. 75 min. e 3 
Is to che Sine df che Arch lady 8 
found 20 d. 18 m. 8 es 
So is ee the aac 2 9.3753 
| | 19-47 778 6 
ene ee of 19 deg. 25 min. 9.52163 


Which 19 hy min. is the Height of the 
Pole or Stile above the Plain. 

Note, That if the Arch found at the firſt of 
theſe Operations be equal to the Latitude of 
the place (as there it was leſſer, viz. but 31 
deg. 14 min.) then the Reclining Plain had 
been an Æquinoctial Decliner, and muſt he 

made as by the Precepts delivered in he 2oth 
Chap. of the firſt part, 


3. For the Diftavce of the Suhſtile row the Me- 
. © ridian, 


-8Y 
* 
- 


As to the Co- Tangent of the Declina 10. 9 70 56 
nation 69 d. — — 

0 to the Sine' firſt ns in the laſt 
Proportion, viz. 31 deg. 14 9.7 An 


min. 

So is the Tangent of the Height of 

the pole above the Plain I9 47 9.57714 
25 min. 


88 — 


19.26192 
To the Sine of 6 deg. 3 min. 9.02335 


a | 1 wn | 


: 138 1 ee Did: 
Which 6 deg. 3 min. is the Diſtance of the 
Subſtile from the Meridian. 


4. For the Plain 5 of * 


As the Sine of the Difference of th 
Arch firſt found, and the Lati * 
tude ot the place, bx. 20 d. i Im. 

Is to the Radius 90 deg. 10. ooo 
go is the Sine of the Subſtile's x 
Diſtanee from the Meridian 6 7 02335 

3 min. 


a Iz * 3 


To the Sine of 17 deg. 44 min. 9.48310 
Which 17 deg: 42 min. is the- Plain's _ 
rence of Longitude, 


u. In North Decliners ** 


In all theſe Plains (as well as in South Recli- - 
ners) four Things muſt be found des the 
Latitude of the place, and = Reclination of 
the Plain, which are common | given) before 
the Dial can be drawn, and tho care the ſame as 
in South Recliners, viz. 


| * The Diſtance of the Meridian from-1 45 . 
21 "The Height - of . = Pole (ox Stile) above 


| the Plain. 5 
| 3: The Diftance of the Sub#ile from. and Me- - 


4. The Plain' $: Difference of Longitude, 


All theſe may be found by the following Ca. 
nons or Analogies. And for an Exam e, I 
— of the North Plain declining 

Weſterly 


; 
E- 


I. Chap. 25. 


0 
- 


\ ob "LF 
1 . 
r .* 9: » - . "IC 
© * : 
"XL 


Weſterly Co deg. and Recliniag 34 de 
in che laſt Example of * 


* ' * . N. 1 : + * , 
1. For the Diſtance of the Meridian from-- the 
. * 
Cai F)\ Horiaon. 24 i . 8 2 
| „% Gl t 2 F583 £3 4 


5 Ot; 


As the Radius 90 deg, - 19.00000- 
| Is to the Sine of the Reclination 5 


„ e 4 oo ie 
So is the Tangent of the Declina- 
tion 60. deg. . Es ee IG 


890755 
el 10.2386 


— 
— 
—— 

— 


To the Tangent of 6: le 2.24 
29 min. 2 'S $ 1024632 - 
Which 54 deg: 29 min. being taken from 90 
_ deg. leaves 35 deg. 31 min. And that is the 


Dittance of the Meridian from the Horizon. 


2. For the Height of the Pole (or Stile) abog- 
+> e . 


This alſo will 7 two Operations. 
1. As the Sine of the Declination 60 deg. 9.93753: 
Is to the Radius 90 deg. 7: AGB. 
Sd is the Co-fine of the Diſtance of 
the Meridian from the Horizon - 9.91059 
54 deg. 29 min, N 


. 
- 


3 
<4 


To the Sine of 70 deg. 2 min. - 9.97306 + 
To this Sign-of yo deg. 2 min. add the Com- 

plement of the Latitude 38 deg. 28 min. 

the Sum will be 108 d. 30 min. and this 
Arch (being above 90 d.) take it from 180 d. 

ſo will there remain 71 d. 30 m. 

. 


2. A5 
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** } ＋ 
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- 4 * 
A 12 : 
„ 1 
w f 
* % 9 by, 


as 1 I 
— one: by 3 


TPM 


s — Arivhaetical Dial ing. 
2. As the Sine of the Arch mc} 
found 70 d. a m. A 


Is to the Sine of the wens f 


60 ie the Bine of the Arch left 7 
found 71d. 30 m. 


Which 54 d. 43 m. 5 the Height of the Pole 
or Stile above the Plain. 

Note, That if the Arch firſt found, vis. 70 d. 

2 m. had been juſt 90 d. the Plain then had 

been à polar declining Plain, the Subſtile 

and the Hour of Six being the ſame, and 


muſt be made by the precepts delivered in 


Part I. Chapter 23. 


T t of 
As "pal of the . 0 
Is to the Sine of the a firſt : 


: found, viz. 54d. 29 m. 991059 
So s the Tang ent of the Height . 
1 8 10.1 5021 


—— 1 


— 


of the pole above the Plain 
54 d. 43 m. 


— n 


— 1111 A 


20. 06080 


To the Sine of 56. dog 42 min 9.92206 
Which 56d. 42 m;0r 8 Complement 
thereof to 180 d. wit: 123 d. 18 m. is the 


Diſtance of the Subſtile from the Meridian, 
according as you pleaſe ta account it, either 
1 * or from che South. 


4. For 


tion 54 d. o m __ / 


X To the Sine of 54 d. 43 m | Sth 


. 3. For the Diſtance of the Subſtile and Meriden 


ty ace —-qY an y©9 hat 


LY 


oC... 
e 


* , 2 n 
** 1 4 Tian - 


4. For the Plain's Difference of Longitude... | 
As the Sine of the Height of the : * 
Pole above the Plain 54 d. At, eee 


— 


J to the Tangent of the D. 7 
ſtancꝛ of the Subſtile and Me-S 10. 18251 
ridian 56 deg. 42 min. A 


80 is the Radius 9a deg. lo. ooοο o 
. 8 (37 f Ws þ 339-04 "RE : 


Jo the Tangent of 61 deg. 48 min. 10127067 | 
Which 61 eg. 48 min. is the Plzin's Diffe. 
rence of Longitude counted from the North,. 
or the Comjpletbent thereof to 180 deg. b. 
_ © 11$ d. 12 min, is the ſame Difference of 
Longitudc counted from the Sbutun. 
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8E C. TION VIIiIn 
Of the Hour Diſtauces aon the Pla "& | 


27? gov att weigh dt 


EJirherts you have in 2 general, plain abdt ea- 
fie Method, (and of all others the moſt ex- 
at) delivered the Manner how to calculate the 
Requiſites belonging to all ſorts of Plains, whe- 
ther Die, Reclining,  Declming, © or both; It 
reſteth now, to find the true Hour-Diſtances one 
from another _ any of theſe Plains, and for- 
wh 


that (for all Dials which have Centers) there is 


only one general Analogy or Proportion, and 
that is this, Having found the Plain's Difference of 
Longitude 3 ſay, | ou 


Ab 


243 - Avithmetical Dialling; 


As the Radius or Sine of 90 deg, . 
Is to the Sine or Height of the Pole or 

Stile above the Plain. 
80 is the Tangent of each Hour's Diſtance (up- 

on the Equinoctial) from the Subſtile. 
To the Tangent of the ſame Hour's Di- 
ſtance upon the Plain counted from the 
 Subfile. eb | we 
Now, (becauſe Examples do more confirm than 
barely Precepts) I ſhall by Precedent or Example 
make plain all that hitherto hath been deliver'd, 
and ene ſhall ſerve inftead of many, and that 
Mall be in an upright or ere& declining Plain, 
(which of all Dials are the moſt common and 

. uſeful.) Suppoſe therefore, 


Is Latitude 52 deg. 40 min. an ere Plain Bbehelds 
ing the South, to. decline Weftward 24 Degrees. 


The Arithmeical Calculation. 


By this Rules delivered in the III. Section of 
{ Preeepts, you ſhall find, 


T. The Height of the Pole (or Stile) above the 
Plain to be 33 deg. 38 min. Mo 
2. The Diſtaucte of the Subſtile from the Meridian 

to be 17 deg. 14 min. And, 

3. The. Plain] Difference of Longitude to be 29 d. 


. * 15 m. 81 


5 


15 Fheſe Requiſites being thus attained, the next 
Fhing is to find the Hour Diſtances upon the 
Plain, which may be done by the laſt foregoing 


But 


Analogy. 


But firſt, you are to confider the Quantity of 1 
the Plain's Difference of Longitude, which here, 
in this Example, is found to be 29 deg.” 15 min. 
And becauſe every*Hour's Diſtance upon the R. 
quinoctial is 15 deg.. Diſtance from the Subſite, 
or Meridian of the Plain; ſo 2 Hours is 30 d. 
Diſtance, and 3 Hours is 45 deg. Diſtance: This 
plain s Difference of Longitude being above 15 
deg. (which is one Hour's Diſtance) and leſs than 
zo deg. (which is two Hours Diſtance) the Sub- 
ſtile Che Plain declining Weſterly) muſt needs 
fall between the Hours of 1 and 2 in the After- 
noon. Wherefore ſubtract 15 deg. (1 Hour's. 
Diſtance) from 29 deg. 15 min. and there will 
remain 14 deg. 15 min. the Equinoctial Di- 
ſtance of 1 a Clock from the Suhſtile. Alſo from 
30 deg. (which is two Hour's _— ſubtract 
29 deg. 15 m. and the Remainder will be oo d. 
45 m. for the Equinoctial Diſtance of 2 a Clocx 
from the Subſtiſe. Having found the two - 
quinoctial Diſtances of the two next Hour- lines, 
on either fide of the Subſtile (as df 1 and 2) the 
reſt are eaſily found by the continual Addition of 
15 deg. and ſo is the Column of the ÆEquino- 
Qial Diſtances in the following Table made. 
Being thus prepared, the true Hour-diſtanceg \ 
from the Subſtile __ the Plain, may be eafily 
attained by the foregoing Analogy. I will 
inſtance in one Hour's Diſtance for all, andgive. 
you the reſt ina Table : As, | 


Let it be required to find the Difance of one y 
a Clockuj on the Plain from the Subſlile, ſay, 


. . 
« 
of 
2 As 
* 


— 


144 Arithmetical Dialling. 
As the Sine of 90 deg. 10. 00000 
14 to the Sine of the Height of the 2 < 
Stile 33 deg. 38 min. 7 

So is the Tangent of the Equinoctial TT 

_ Diſtance of 1-2 Clock, vn. 14 he 9.404 78 
I 5 min, | : 1 LS „ 


OI "TER 


To the Tangent of 8 deg. o min. 19.1419 
Which 8 d. o m. is the Ditt: 1 
Hour-line upon the Plain from the Subſtile. 
And in the ſame manner may you find the Di- 
Nance of 2 a Clock to be o d. 25 m. Of 3 a 
Clock 8 deg, 53 m. Gr 4 x Clock 18 d. 14 
m. and ſo . reſt, as in the following Table 

for every whole Hour. And if you deſire halfs 

. and quarters of Hours, you muſt inſert them 

in the Column of Equinoctial Diftances, al- 

| lowing 7 deg. 30 min. for half an Hour, and 


. 3 deg, 45 min. for a quarter, and ſo 15 deg 


For a whole Hour. 
NN Z£quinoAial | 
Hours] Diſtances | 
deg. min. 
VIII 89 153 
IX 74 15 
58 


ance of the 1 a Clock 


R 0 


Thus have you the Arithmetical Calculation 
of the whole Dial; it now remains to ſhew 
how theſe Hour- lines are to be transferred from 


the Table to the Dial-plain, which is to be done 


as followeth. * | 
The Geometrical Projeffion. 


Firſt, (U our Dial-plain)-draw an Hori- 
nA Linen, and 2 thereunto 
another Line C D, for the Meridian and Hour- 
line of 12. 5 

Secondly, Take 60 deg. out of your Line of 
Chords, and ſetting one Foot in C, with the 
other deſcribe the'Semicircle EF G. 

Thirdly, Becauſe the Di- © 
ſtance of the Subſtile from South Declming 
the Meridian was found to Weſt 24 d. Lat. 52 


— 


be 17 deg. 14min. Take d. 40 m. Plate 


17 deg. r4 min; from your 6. Fig. 5. 

Line of Chords, and” ſet 

them upon the Semicircle from F to H, and 

draw the Line C H for the Subſtile. \\- 
Fourthly, The Height of the Stile being 33 

deg. 38 min. ſet that Diſtance upon the Semi. 


circle from H to K, and draw the Line CK for” 


the Stile, 
Hh, (Having Recourſe to) 


4 1 


7 


the Clock, 


* 
, ou 
- + 
4 
* # 
GT ” - 
; — 


our Table) bs 
18 deg. 39 min. out of your Line of Chords, ig 


» K i 


ſet them upon the Semicircle from H to 8, ane 
draw the Line C 8 for the Hour-line of 8 + 


* 4 
* *. 
4 : 
2 — o 
. 


: — 
1 4 „ 


114 
121 
2 * 
| 
| 
| 


| 
| 
ED 
| 


from 1 


91 
10 | 


1 


and ſet the 


17 14 ſame u 


le + 
on r 
Plain 
H, 


cire 


on 
o | the Sani. 


x 
57 


i 
} 


min. 
14 
7 


63 


42 

18 
8 
&: 2 
8 

18 

29. 3 


de 
22 


Laſtly from 
your Line of * 
Chords, take 
. A ²⁰ Ce AA KKK. 


Thus is ws Dial finiſhed, only the Stile 
which muſt be ſet to hang perpendi larly-over 
the Subſtile, making an Angle at the Center of 
the * of 33 d. 38 m. equal to the Height of 
the Stile. 4 2 
And thus have you an Abſtract of the whole 
Art of Dialling, after the moſt exact and 
compendious Way of Performance; others 
may be more expeditious, but none more 


exact. 


L 
0 


a . 


15 T will be to little purpoſe to be thus curious 


E 


tion, and note the Di 
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in finding of the true Poſitions of the Meri- 
dian, Stile, Subſtile and Hour-diſtances in all 
Plains, as in the foregoing Preeepts is deliver'd, 
unleſs alſo we be as ſevere or ſtrict in findin 
of the Site or Poſition of the Plain, upon which 
the Dial is to be made. For what will it figni- 
fy to make the Dial true, and place it in a wrong 
Pofition? You are in the Geometrical Part of this 
Book taught how to find the Declination of any 
Plain, and for the finding of it, to attain the t 75 
Azimuth of che Sun is the chief Ingredient, aun 
how to perform that Geometrically, is there | 
taught two Ways, But that the like ExaQtneſs ©} 
may be in the Performance of this alſo, I ſhall - ? 
in this place (before-I end) exhibit the manne 
of finding the Sun's Azimuth at any time, and, 
an any place, by Arithmetical:Calculatian,  - \- 


4 : 
2 : 


| Example þ the Log c of zi deg 52 min, 

dhe Sum aving 1) = Pig F North 

% Declination, and his Altitude 39 eg. Let 
it be required to find his Azimut OY 


. Fiſt," Add the Complement of che Latitude, 
du Bomplement of the Declinition, ind the 
Complement of the Sun's Altitude af into one 
ws and take the half thereof, from which half 
um ſubtra& the Complement of the Declina- 
rence as here is done, 
O 2 ; - deg, 


J. 


148 Alrxithmetical Dialling. 
#5 "3 « 32 MY. | deg. min. 
Last. 2 38 28 
Deelination 8 56 . Complement 515 oa 
| — 3 5 OO 55 oo 


"Sum 165 32 
half Sum 82 46 


The Moonee between the half Sum 


Then will the Proportion be. | 


1, ) As the Radius 90 deg. 10.90050 
Is ” 580 Coſine of the . e e 


80 is the Co- ſine of the Latitude | 
38 df. 0 . — 98383 


To the Sine of 30 d. Tb min. 19 70719 
(2. As the Sine of 30 deg. 38 min. 9.70719 


Is 2 _ Oy of the half Sum? © 4 9965 3 
80 i is 157 N the Ditrerence 1 805 6873 
1 19˙26526 

- To this 8ine 9.55807 
To which add the Radius: of . 3 


_— 


* . nb 214 1.6 8 


The Sum i is 19. 55807 
The balf Sum | 9.77903 


0 2 


and the Compl-of the Declinat on. 5 42 


1 
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0 ſuch Circles 7 the 2 55 as « are * ups 
Deals. 


fil be ere 1 deſcribing the Cir- 
cles of the Sphere upon the Dial. 
lains ; of wk E have here made 
Choice of theſe following : 
1. The Parallels of the Sigas, ſhewin what 
vrt of the Zodiack the Sun is in at all times 
of the Year, 
2 a The 


« 
* 


AN Aſtrenomical Conclufions —2 


7 
Y 


„ 


* 
s 


the Da Dh and Night throughout the Year. "A 


'in what Quarter of the 


themſelves are: 


Geometrical Dialing; 
2. The Diarnal Arches, ſhewingthe! 


1 
gth of 


he Hours from the Sun's Ri ſin cr Sf in 
or the Babyloniſh-or Italian Hours. 1 * 2 . , 
4. The, Unequal, Jewiſh, or Plane tary PIES LL 
5. The Azimuths, or Vertical Circles, ewig 
World, or upon what 
Pointeof the Mariner s Compaſs, the Sun is at all 
Times of the Day. | 
6. The Almicanter, or Circles of Altitude ; 
whereby the Proportion of Shadows to their 
99 or the Sun's Height may be known, "5 
f theſe ſome are great Circles of the Sphere, 
others ſmall : The great Circles in all Plains 
are repreſented by ftrait Lines, as the Hour-lines 
The lefler Circles are deſcribed 
by Conick Sections; and. they are either Para- 


bolas, Hyperbolas, or Elipſes Only the Fatal- 
lels of t 8 
lar Dials, INT the Parallels of Altitude 1 in He | 


e Signs, and the Diurnal Arches in Po- 
zontal Babe are e Circ „ 


090959999 6000000000008, 


T1588 94 * 
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2 to „ deferide the „ EquinoBial, the exo Tepe, 
and ot her intermediate Parallels of We 


8 any n 32 


5d, "A 


H E two Tropicks ring the | Bouridities of 
the Sun's Courſe, r he never exceeds 
* Linde I count it wh firſt to ſhew how 
they may be deſcribed ; for that between them 
all other Circles (either great or fmall) muſt be 


, X K 0 4 «4 308 
8 * nn a 88 : ITT. 
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15 SCeometrical Dialling... 
proſested, and the manner of deſcribing them 
upon ſeveral Plains is various. Tic: 
In a Polar Dial they ere perſect Circles, and 
ſo are cafily deſcribed by Circles drawn about 
the Foot of the Perpen cular Stile 3 in all other. 


* Plains they are Sectiqus of à Cone. 


L b the Equinoctial, and dirt Eaſt & Wift 
WIPES, . Dials, Plate g. Ss: 


Let an Example be of a direct Eaſt Dial, in” 
the Latitude of 31 d. 32m. 1. 
How to deſcribe the Hour. nes upon theſe 
Plains, is ſhewed in the 6th' Chapter of this 
Book. Wherefore ſuch a Dial being drawn as in 
Figure I. through the Foot of the Perpendicular 
Stile at E, draw a right Line ME N, parallel to 
the Horizon ; for the Horizontal Line in all 
Plains, muft be drawn through the Foot of the 
Perpendicular Stile, and alſo through the point 
where the ZquineRial Circle crofleth the Hours 
line of Six. Lour Dial, with the Equinoctial 
Line thereof H E 8, being drawn, come we to 
deſcribe the Tropicks : To effect Which, 

Firſt, Upon a Piece of fine Card. Paſt- board, 
draw a right Line O. R, as in Figure II. repre- 
ſenting the Equinoctial Line in your Dial; and 
(becauſe the 'Tropicks are 23 deg. 30 min. di- 
Rant from the Equinoctial) with go deg. of 
your Chords, upon the Point O, deſcribe an 
Arch of a Circle, and upon it ſet 23 deg. 30 
min, from R to 8, and draw the Line O 8, re- 

eſenting the two Tropicks ; and this Angle 8 
BR. 1 call a Trigon. 5 


wo „ e 


„ „ 


mm.” 


| Secondly, Out of your Dial take the Len gth of C 
the Perpendicular Stile E G, and ſet it upon 555 a 


4 


take 


Thoſe ſhall *. the Points pf kicks the 


df 


— on from O to · P, 0 draw the ne Po per. 
dicular to OR: Alſo, . *. 


Take the Diſtance from G, to the re 


Aion of the Hour-line 2 | 

7 Jwith the Zqui-(q ).. — 
8 (noctial, an 9 15 = 8/ Perpen- % 
them upon the o>dicular 

0 Jn from 0): t 

I 


Vo 3 


Having 8 ared the Trigen, out of it 
take the ee 6, and ſet it upon the 6 2 
Clock Hour- line from E to c : —— Allo take the 
Diſtance 3 7, and ſet it upon your Plain from V 
to b, and from VIl to 4 : — Alſo take · s, and 
ſet it on your Plain from IV to a, and from VIII 
to e: Likewiſe take the Diſtance 9, and 
ſet it upon your Plain from IX to 7 Alſo 
take the Diſtance 10 t, and ſet it from X to g 
Laſtly, take v 11, and ſet it on the Plain from 
XI to h. 

Theſe Points 4, b, e, d, e, 7 8 5, are the 
Points through which the Tropick of Cancer 
muſt be deſcribed; wherefore, 1 through, them 
a Line be drawn with an even Hand, making * 
Angles, that ſhall be the Tropick of Cancen -. 

The Tropick of Capricorn may be deſeribed i 10 
the ſame manner, if for from your, ba. ps you 


Ang ſet it up- vin- k * 
r7 1. =o, 1 
Bee, = 1 lain x; 8. 5m 


oY Xl A. i 


_— of — muſt be deſcribed; ** 
tore 


56. ce Dead 
fore if, gh x / mn, a Line be drawn with 
an eyeh Hand, it ſhall repreſent the IRE of 


ce. 


* 480 E faid UPS os that the 9990 Tro- | 
4 


icks are the Boundaries of the Sun's 
urſe, you are to note, That 


5 When the Sun is in 
Capricorn, which Dec. 11. ) the Shadow of the 
Arie), or Mar. > top of theStile will 
Libra, Cabo at 'YSepr. 12. (paſs along thoſe 
Cancer, June 11.” reſpeQive Lines, 


And according to this Method may any other | 


intermediate Parallels of Declination be inſert- 
ed; as for Exam 1 Suppoſe I would inſert the 
Parallels of the Sun's Entrance into the 12 Signs, 
Aries and Libra are inſerted already, alſo Cancer 


and Capricorn; for the reſt, as when the Sun er 
ters into 


| the Sun hath rr_ 


the Sun hath 0 
(20 deg. 1a m. 


Wherefore take n 0 da. and 20 
12 min. out of your Eine of C Cy ſet th 
* Arch R 8 of your 


"fs 


from R 4 
X, and draw the tyo Lincs O U and 


a, 
— 
% 
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Theſe Parallels being thus put into. your Tri- 
gon, hex may be transferred into the Dialplai 
in all reſpects, as the Trop, were; 
you ſee done in the Figure 


AN FT. 
II ro err nn OO 


hs = 
nn 


II. In @ dire North or South Dial. Plate . Fig. 3 
Having drawn your Dial, as is taught in Chap- 

ter V. together with the ile, your firſt Work 

muſt be to prop rtion your Stile to your Plain 5 

which to do, aſſume any convenient point in the 

1 I Subftile (here the Line of XII.) for the farther-, 

> | moſt Tropick, as here the Point ; then the 

Stile's Height being 38 deg. 28 min. add 2 - deg. 

30 m. thereto,the Sum is 61 d. 38 m. and that is 


—— — 2 RW cnn IIs 


as; 122 — "a 
FELL e 


* W 


— R 
n 
8 rn 
- * — 


r | the Meridian Altitude of the Sun when he en- lf 
ters Cancer, and theComplement thereof 28d. am. 1 
© I wherefore, upon the Point Cancer, make an An- 
„ I gle B A to contain 28 d. 2 m: ſo ſhall the Line 
” | & Acut the Axis of the Stile O A, in A; then 
Þ = from A let fall a Perpendicular to O S, as AB; 
and ſo is your Stile proportiones to your Pais; 
and the Line CBD, (being drawn parallel td 
the Horizon, through the point B) ſhall be the 
Horizontal Line of the Plain. 1 
This done, prepare a Trigon, as Figure IV, \- | 
in which make E F equal to O B, and EG, to 
AB, the Triangle EF Gin the Trigon, equal 
to the Triangle of the Stile O A B in the Mal 
From the Point E draw a Perpendicular to E, 
F, as E 12, for the . r 3 and upon E, | 
with sg deg. of your Chord deſcribe an Arch H. 
12 L, and upon it ſet 23 deg. 30 min. from. 12 
to H and L, drawing the Line E H for the 
Tropick of Cancer, and EL for the Tropick of 


Capricorn. 


— * 
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156 | Geometrical: Dialling: 
| - Draw the Subſlilar Line F G quite through 
ji the Prigon, crofſing the dune in a, and 
| the Tropichs. © | 
| This done, out of _ Trigon take the Di- 
| Nance from F to a, and ſet it upon the Dial-plam 
from the Center O to c, through which Point e 
* draw the right Line Y c = for the gyro 
Then from ©, the Center of your Dial, take the 
Diſtance to the Interſection of the Hour. line of 
11 or 1 with the Equinoctial, and ſet that Di- 
ſtance upon the Trigon from F to b; — Alſo 
take the Diſtance from O, to the Interſection of 
the Hour- line of 10 or a, and ſet it from F to 
c : Likewiſe the Diſtance from * 
to the Interſection of the Hour-line of 9 or 
ſet from F to d: And laſtly, the Di 
fance from O to the Interſection of 8 or 4, with 
the X&quinottial,. ſet from F to e; and draw the 
Lines Fa, F b, Fc, F d, F e, through the 
Trigon, marking them with 12, II, 10, 9, 8, 
and I, 2 3 4, C. 
Now to find the Points upon the Plain, thro 
which the Tropicks muſt paſs ; 


| The Diſtance from F to 
12 Jwill reach - Ex 
eee 
Io the Center F > Hour- 511 


ber e (Line (10 
at 3 „ "” 4:9 5 


ti which Points the Tropick of Cancer 
inc with an even * 20 


265 


£25 RE IE. wo 


, , PA - ans oe os. 
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The W from F ho”. EW ; 


* watt reach 

from O, the 4 
Center of 7! 
\the Dial, m 


to | vw 


Through which Points: hs Tropick of | 
ouſt be drawn. And thus have 0 the i- =! 
no8ial, and the two IT de ue TR: 2 
dire South Plain, -_ 


IIII. How to deſeribe hy Ep ad the two 
Tropicks into any upright diclining - P or 
into ſuch as hot h Recling and. eden 2 5 


Our Example ſhall be in an up Fn, in, 
declining from the South Weſtwar eg. 
The making of theſe Dials is taught in the th 

| and 5 Cha _ of this _— h [efefore, ha- 
ving drawn 2 Dial, with the, Stile an 

5 Poktion, you ſhall find the dene 64 
of the Stile to be 32 deg. 36 miu. 

Hrſt, Make an Horizontal. Dial for the Latitu e 
of 32 deg. 36 min. as is the Declining Dial, Eg. 
whats the Subſtilar-line is taken for the Hour- 
line of 12, as it is there marked, and the other 
pricked Lines, and the Hour mes of zan Fibriron- 
ral Dial for the Latitude o o 32 deg, 36 min. Now 
if according to the Directions of the foregoing 
SelFon, you make a Trigon, and inſert the AE 
quinoftia and Tropicks ; and afterwards expunge | 
the obſcure Lines of the Horizontal Dial, the A | 
quinoftial, Tropicks, and Horizontal Line will be "4 
the ſame, as if they had beeh inſerte'from'the * t 
e Ar to the lin: 
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158 Geometrical Dialling. 
And as the Tropicks were deſcribed, ſo like- 
wiſe, may the Parallels of the Sun's Entrance 
into the other Signs, be inſerted, if into your 
Trigon you put the Arches of their Declina- 
tions from the Æquinoctial, namely, 11 deg. 
30 min. and 20 deg. 12 min. And ſo are the 
Parallels of the Signs put into this Dial, Pl. 10. + 
: Abd in any Dial alſo may the Diurnal Arches be 
| deſcribed, if you put into the Trigon ſuch 
' Declinations, as the Sun hath from the Equi- 

noctial, when the Day is either 


And ſo are the Diurnal Arches put into the South 
Plain, repreſented by the Pricked Lines there, 
in Fig. 3. and the Trigon thereunto belong. 
inp. Pig 4. both in Plate 9. . | 


FFF 
ee a 


How tie How-lines from the Gu: Riſing and vn 
are to be inſcribed into all ſorts of Dial-plains. | 


TRE Hour-ines from! Sun-Rifing are called 
the Babylevi/s Hours, for that they begin 
their Day at the Sun's Riſing; and the _ 
| om 


1 


„ CGSennetrical Dialog. 139 
- from Sun-Setting are called the Ialian Hours, for 


r that they count their Time from the Setting of 
- the Sun the Day preceeding. | 
x The Manner how to inferibe theſe Hours, is 
the ſame in all Plains, and is cafily performed : 
1 And becauſe that upon a full South, or Horizontal 
0 Plain, they will appear moſt uniform; I have 
% therefore made Choice of a direct South Dial, as 
Y is Fig. 3. Plate 9. to inſcribe them: 

2 our Dia being drawn, and the ZZquinoFial Y =, 


and the 2 Tropicks & S, and yy, and the Horixon- 
tal Line, Sun Riſe, Sun Set; you muſt (by the laſt 
Chapter) deſcribe two obſcure Parallels of Decli- 
nation, one when the Day is 8 Hours long, as 
© 8 O, and the other . when the Day is 16 
Hours long, as * 16 &: the Aguinottia! being 
the Parallel when the Day is fy mn long; 
Being thus far Prepared, the Inſcription of 
theſe 3 will be very cafie ; for it 1s plain, 
that when. the Day is but 8 Hours j 


I the Sun riſes at $ in the Morning; and the firlt 
p Line after the Sun's-Rifing is 9 in the Myra: 
2 ing: Alſo when = 


| | the Day is 12 Hours 
long, the Sun riſes at 6 in the Mogging, and the 
firſt Hour after is ) in the Morning Laſh 
When the Day is. 16 Hours long, 2 hy Feet len. 
at 4 in the Morning, and the next Hont aſteg 
5 in the Morning: — And - all the reſt as 
in the following Table. 
dan „ e. t r Et * e 8 -Y 
390454 to Sh: tawoH 97.2 $100 \y en : 2 
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Length ef the Day. 
I VII 1 XU ILXVI 

e e gs e e 
Te! Runs 3 6 
Ill 11 9 

= IV 12 10 8 
1 1 11 8. 
VI 2 1 
S VII. 3 ö 
rn 72 
AIX 1 
X 6 4 2 
„ is: Sie A RU 2 


Wherefore a ſtrait Line drawn through the 
Interſections of theſe Hour-lines, with the Paral- 
lels of 8, 12, and 16 Hours, ſhall be the firſt 
Hour after the Sun Rifing all the Year long. 
In like manner, if you would 3 che 7th 
Hour after the Sun Riſiag: By the Table you ſee 
that in the Partly of VIII Hours for the Length 
of the Day, che ſeventh Hour from 'Sun-Rifing 
is 3 in the Aſtefnoon ; therefore obſerve where 


the Hour-linę of 3 ctofſeth the Patallel of VIII 


Hours, which is at 'a. —— Alſo by the Table 
you ſee that in the Parallel of XII Hours, for 
the Length of the Day, the ſeventh Hour from 
Sun-Riſing is 1· in the Afternoon; wherefore ob- 
ſerve where the Hour-line of 1 croſſeth the . 
ninofial, which is at b. Thirdly, By the Ta- 
Mie you ſee, that in the _—_ of XVI Hours 
ay, the ſeventh Hour 

from the Sun's Riſing is 11 in the Forenoon 3 


and therefore obſerye where the Hour-line — 


eee 51 06 ee one eee 


nl, anten n 
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XI crofleth the Parallel of XVI Hours for the 


Length ot the, Day, which is at c; ſo ſhall a 
right Line, drawn through thefe three Points a, 
b, c, be the ſeventh Hour after the Sun's Ri- 
fing throughout the-Year :/And thus by the help 


of this little Table, may all the Hour-lines from 
the Sun's Rifiog be drawn. as 1 ſee them drawn 


and numbred, as'in Fig. 3. Plate 9. 
In the ſame manner, as the Hours from the 


Sun's Rifing (which are the Babyloniſb Hours) 


were drawn, may the Hours from the Sun's Set- 


ting, (which, are the Iralian Hours) be drawne 
The Difference being only in numbering of 


them ; the Hours from Sun Riſing being num» 
bred from the Weſt End of the Horizontal Line, 


by I, 2, 3, 4, 5» 6, T» 8, 9, 10: And: the 
ours from Sun. Setting from the Eaſt End of 


. 


the Horizontal line backwards, by 23, 22, 21, 20, 


1 


dent in the fore. named Fig, 3. 


COROLLARY: 


| The Hour-lines from Sun Rifing and Sun Set-- I 
ting being deſcribed upon any Dial plain, as is be- 


fore taught, there will by their correſpondent 


19, 18, 17, 16, 15, 14, 13 ; all which is evi- 


Interſectlons one with another, be Points pro- 


duced, 1 which if Lines be drawn with 


an even Han 


the ſame ſhall be the Parallels of 


the Length of the Day, and ſuch are the pricked 
Lines in Fig. 3, numbred upon the Meridian- 


| line of the Dial, by 8, 9, 10, 11, 12, 13, 14, 
15,16. 
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. Of the Je with, 175 or Old Unequal, hoy Plancia- 


ry-hours, aye vg May be inſcribed yew 
49, Ge *. 8 0 wo b 


T HE Ancients et 0 their D 
from the St Rifing the Neha 1 70 
its Setting in ab Eren, e 8p ace of Þ Time 
they aid ide intq 12 qu ual Fare were i 
or ſhort: So that in the Summer all 9 5 
that the Sun hath North Declina tion, tl mes 
of their Day were longer than a comm 0 on 1 
Hour; and in the Winter, when the, Sh N 
South Declination, the Hours of Sein 5. 
fhorter than a common Hour; but when he Sun 


is in the Aquinotal, their Hours are equal to our 
common Hours. 


The Inſcription of theſe 'Hour-lines into all 


ſorts of Plains, is very eaſy, being much like the 
In ſcription of the Iralian and 2 
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' Uaving * Del eib bad Haß 
> and Quarters 5 wo : 1 Aguinnũ ia, the 
. Tropic and Lane 3 cd ales the pal. 
« lels of the, I 444 1 4 Day, as is done in Fig. 
6. Pl. 10. which 1s a South Dial declining Eaſtuard 
1 15 deg. you mult make Choice of two Parallels of 
0 the 2 of the e muſt both df 
f the "AquinoRial, 
1 aneh le let Te the Parallels of 9 Hours, __ 15 
Hos, for thoſe del, Patallels are moſt con ve- 
nient for this becauſe the Jewiſh Hours 
in thoſe Parallels \ Why fall = the even- 
Hours,  Halfs, or 1 Now the Points thro” 
which the Jewiſh: Fours asg to be (drawn, this 
3 = e WI dixect ect ta; 5: wWheteiy you: de, that t 
Trae Hoxr is ta be drawn thraugh - 5 Hours, 


d. in the Parallel of 15 Hows, through y in 


, and through * Heun and bas, 


e e m bs. 

min. in the Parallel of 9 Hours. ; an- 
ner the fecond Ji Hour muſt be drawn: thro' 

the _———_ of the 7 Hours in the Parallel of 
15 Hours, thro ug h. 8 in the ee and 
through: 9 in the e Parallel of 9 Hbars 3 And fo 
muſt all the reſt of them be deſcribed , 
Table does direRt, and as you ſee done in, Fig. 35. 
Andin this boa ns byy elp of this Table, may 
they be deſcribed in all ſorts of Plains, whether 
Direct, Reclining, 6 or W once $ 


+ | 1 
CA Tn Le una. 
CHAP. v. 


Hou the Arimuths,. or — Circles are . * be in 
e ſcribed pon Dial. Plum. * 
1 


H E Azimuths' are great Circles, and 
projected upon all Plains, become 
Ants 3 and they are variouſly deſcribed, ac- 
_ cording as ᷑he Plain is ſtuated 5 Particulars of 

| een Ow. £ 


i We 6:30 SM EIU ITED. $325 9 
| \ - TIF P 

: 8 E C T I ON I. 
"On 6s mu Plain. | 

TE £ $431 p 


TN. theſe Phainsithe Aimu thb are Pa 
inſerted: For, your Dial being drawn, wi 
the Tropicks and ZEquino3ial thereupon, you have 
no more to do, than u the Foot the Per- 
pendioutar * at O (in Fig. 7.) as a" . | 


3 
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deſcribe a 'Circle, as $ N, which you may 
divide into 3z equal Pointe (beginning at N) Bol 
ſwering to the 32 Points of the 22 s Compaſs, 


 «(oreMe you — divide it into 90 equal parts, or 


degrees) noted with * & &, e. and through 
thoſe points draw ſtrait Lines from O, the Foot 
of the perpendicular Stile, and they mall be ich 
true Azimuths upon the Horizontal Plain; whi 

you may denominate by South, S by E, S SE 25 
S E by S, e. as you ſee done in Fig. 7. Pl. 10. 


oc ae stagg 
SECTION. 11. 


jen en Ereft, irc Eaſt, or Weſt Plain, 
"Plate IX. __ WE 


Avi CAL an \ Eaſt D rein in 
H le the Equinoctial, Ae two ropicks, 


and the Horizontal- line, you erm roceed to the 


7 oaggl of the Azimuths the manner ſpl- 


bee int . of the H gert g fs 
erecł the e aer . ; 


18 05 height of the Stile 275 our . 850 


as A s Copter r the Quadrant 
9 L, Fd ge Þ into d 1 * re prer 
= Re Me of che l Compaſs, 


d from Q. 


10 803 + Es N, 028 hem 8 OY * 


Fendi rs fromthe e ak 7 


e 


Rauen + 


166 Geometrical Dialling. 
between the Eaſt and the North; namely, E by 
N. — E NE, NE by N. — the ſame 
Diſtances being ſet upon the Horizontal Line from 
E, towards the Left hand, as the three firſt A- 
2:muths, E by $S, —E SE, —— SE by E, 
were towards the Right Hand, ſhall give the 
three points OO © on the Left hand of E.; 
| through which points alſo Lines drawi perpen- 
dicular to the Horizon, ſhall be the Azimuths, 
or Points of the Compaſs between the Eaſt and the 
North : As in the Fig. I. And as the Eaſt Dial 
contains the Azimuths between the South and the 
Eaſt : The Weſt Dial muſt contain thoſe between 
the South and the Welt, | 


_ 050:0095000000290900000 
bier n. 
yon a ant South «fright plain. Plate IX. rig Il. 


＋ HE Dial, with the Equinoctial, the two 
Tropicks, and the Horizontal Line deſcribed 
thereon, the Azimuth may be inſerted thereon | 


« 


as fölloweth: 


", 


Fit, Take the Length of the perpendicular 


. Tididh of your Dial from B to G. 2 
FSecondſy, With the Diſtance G B, upon G, de- 
ſeribe the Semicircle EB F, which divide into 
be 9 parts, (if you will) but I have here di- 
vided it but into 8, to ſhew the manner of the 
Work, in the Points * * * &, c. thro' which 
Points from G, draw obſcure Lines, extending 
them till they touch the Horizontal Line oF the 


Stile of your Dial A B, and ſet it upon the Mee 


* 4. 
25 * 8 
* 


- 
- 
2 
®, 
T 


— 


Plain 


the Azimuth 


1 have not drawn the Linde Sides bs 
this Fig. 3. becauſe the Plain i full BAT 
* of 1 alrcady.. | 15 
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AN Exam 9 ſhall be of « South nus 4. 


aſtward 15 deg. we 


As | 
Such a Dial being drawn, and che ZyuineBiaf 


Tropicks, and the Horizontal Line inſcribed there- | 1 


on: Upon the Point B of the Hentental ns: 
ere the Perpendicular B C, equal 4% 
perpendicular Stile of your Dial ; 5 Pr ge: 
Point C deſcribe the Semieitele R 

which done, lay a Ruler to. C, and the Point; 
©, where the Hour-line of 12 crofleth the ori- 
zontal Line, and where the Ruler Furs: the Beg 


circle RB S, at that Point begin to divide it into 


16 equal Parts, at the Points , Se. and 
trom the Center. C draw Lines through theſe 
Points, extending them till they touch the fe- 
rizontal Line D Li ths Points. 4 be e 


£5 


and , through theſe: Points right Lin a ted 
drawn parallel to the Meridian, 12 15 
:imuths deffted, which "YO 


a —"— 


ume Dialing; 5 167 ."» 
plain CBD 3 now if from theſe Points of touch. 
ing you draw Lines perpendicular to the Hori- 
zontal Line between the all be . or Parallel 
to the Line of 12, 11 ſhall 


required. 
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168 Geometrical Dialling. 
cording .to the Situation of the Plain: Namely, 
the Weſtern Azimuths on the Eaſt Side of the 
Meridian, and the Eaſt Azimuths on the Weſt 
Side of the Meridian, as you ſee them numbred 
in Fig. 6. Plate 10, | 


SAI EHA Ia tb 4444444 
CHAP, VI 


How to inſcribe the Circles of the Sun's Altitude 
into Dial-Plains, 


Tf E Almicanters, or Circles of Altitude, in 
the Sphere, have the ſame Habitude to the 
Azimuths, or Vertical Circles, as the Parallels of 
Declination have to the Meridians, or Hour-cir- 
cles: And therefore, the Zquinofial it ſelf, 
and all the Parallels of Declination in a Polay 
Plain, are perfect Circles, and ſo are the Almi- 
canters, or Circles of Altitude upon an Horizontal, 
Plain, as in Plate 10. Fig. J. . 5 1 
- * Horizontal Plains, which lie Parallel to the Ho 
rizon, have the Zenith for their Poles 3 ſo that 
for the Inſcription of them upon | theſe Plains, 
the Foot of the perpendicular Stile muſt be 
the Center upon which to deſcribe them. | 
For the Numeration of theſe Circles, when 
they are deſcribed, there are two Ways moſt 
in Uſe : The one by Degrees and Minutes of 
the Sun's Altitude; the other according to the 
Proportion that the Height of any . upright 
Object (as a Houſe, Steeple, cc.) bears to the 
Shadow of it: The laſt of which I have here 
followed in this Figure J. where the Circles of 
VI . Aleitude 
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Altitude are equal, double, triple, and quadru- 
ple to the Altitude of the perpendicular Stile. 
The Inſcription of theſe Circles into all other 
Plains, are, in a kind, the ſame with the Inſcrip- 
tion of the Parallels of Declination : Only, where- 
as in inſcribing of the Tropicks, and other Pa- 
rallels of Declination, you take the Hour-lines out 


of the Dial. plain, and put them into a Trigon; 


ſo in the Inſcription of theſe you muſt take the 
Azimuth Circles out of your Plain, and | way them 
into a Trigon, and from thence trans 

back again to your Plain, as in the other: And 
as the Hour-lines in the other, muſt be firſt 
drawn upon the Plain ; ſo in this muſt the Azi- 
muths be firſt inſcribed : And becauſe theſe Cir- 
cles of Altitude are ſmaller Circles of the Sphere, 
as the Tropicks and Parallels of Declination 
were, they will upon all Plains (the Horizontal 
excepted) be Conick Sections. 
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er them 


A general and eaſy Way to pr ojet Hour-lines upon t 


kind of Super ficies, without any Regard had 10 
their ſtanding, either in Reſpect of Declination, Re- 
clinatian, or Inclination. 


F a Point be aſſigned upon any Superficies, 
flat, or curved, one or more, wherein the 
Hour-lines and Axis ſhall concur 3 how to project 
the Hours to that Point, and to ſet up an Axis 
after the ordinary Manner, to give Shadow to 
them, without any * how the Dial 


ſtandeth 


I 
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ſtandeth in reſpect either of Reclination, Decli- p 

nation, or Inclination. - { 
Firſt, To the Point aſſigned (upon any Side of 

it) by the help of a Semicircle, or other Level, ] 


ſtretch out an Horizontal Thread, ſerving for the 
Horizontal- line; which Line need not be one 
fingle Line, but may be turned at one or more 
Angles, provided that it lie (all the parts of it) 
totally in the SuperficieF of the Horizon. a 
Secondly, With a perpendicular Thread held | 
up, project the Sun upon the aſſigned Point, and | 
- into the Horizontal Thread, and flick in a Pin, | 
or make a Mark upon the ſame Horizontal-line, 
through which the Shadow cutteth, and at the 
ſame Inſtant alſo take the Sun's Altitude, 
Thirdly, By the Altitude taken find out the 
Sun's Azimuth ; this Azimuth, whatever it be, | 
is repreſented by the Mark formerly made in the | 
Horizont al- line or Thread. | | | 
' Fourthly, Apply * a Paſi-loard to the aſſigned | 
Point, and hold it flat, that it may anſwer to the 
| Heorizontal Thread alſo ; and upon this Paſt- board 
® protra your Azimuth by a Thread extended 
| xm the Point aſſigned for the Center to the | 
Mark upon the Horizontal Thread, Which | 
done, : | b. | 
- Fifthly, By a. of that Azimuth upon the 
pa- board, protract the Meridian-line, obſerving 
the true Coaſt and Quantity of the Angle from 
the Azimuth; and to the Meridian thus found, 
deſcribe an e reg. * — the penn | 
 Sixthly, A the Paſi-hoard to its place again. 
- all things Aanding right as before 2 voice all 
5 the Hours into tbe Horizontal Thread from off the | 
Paſt-boafd, and ſet Marks upon the ſame Line 
for the Point of each ſeveral Hour, which Marks 
| + may 
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Geometrical Dialling. 171 
may: be little Knots to ſlip to and fro. upon the 
ſame Thread. _ | 2 

Se vent hy, Project the Meridian Point by a per- 
pendicular Thread upon ſome Object into that 
lace, whereabouts you imagine the Axis of the 
orld would paſs, above or below, from the 

int aſſigned for the Center. ol] ; _3 

Eighthly, With your Semicircle, (or a String | 
and Quadrant) elevated or depreſſed, (as it 
ſhall be required) from the point aſſigned for 
the Center, according to your Latitude, project 
the Pole of the World. 5 

Ninthly, Extend a. Thread from the Point al- 
ſigned for the Center to the Poles of the World, 
which ſhall repreſent the Axis. Bs 

Tenthly, By the Point upon the Horizontal 
Thread, and this Axis, (either by your Eye, lay- 
ing the Axis to the Hour-points, or la ng the 
Hour-knots to the Ax:s,) you may project all the 


Hours, and draw them: _——— Or elſe you 39 


may let the Axis alone, and content your ſelf 
with the Pole- point projected into the Meridian: 


For if from the Point aſſigned to be the Center, 
or Meeting of the Hours, and Axis, 28 extend 


2 Thread to each Hour- point in the Horisontal. 
line, and do repoſe (with your Eye) the ſame | 
Thread upon the Polc-poines ; then ſhall the 
Shadow of the Thread give you that Hour- line; 
and do ſo in all the reſt. Ve 

Ele venthiy, Your Thread: or Axis lying in its 
true Situation, you may eaſily fit an Axis to the 
ſame Poſture. If your Dial be de ſcribed upon 
a plain Superficies, you may then (by one fide 
of a Square, applied to the Thread or Axis, 
and the other fide lying upon the Plain) find out 
the Subſtile, and meaſure from it the Elevation 
of the Plain. But if the Dial be deſcri- 
"FW Q 2 bed 


8 Geometrical Dialling. 

| bed upon a curved Superficies, you muſt be con- 
tent to ſet up your Ax.s by the Direction of the 
Thread only. 

Twelf:hly, This Point aſfigned for the-Center, 
being a Point of -the Axis, is, as it were, the A- 
pex of the Gnomon, unto which all the Work is 
projected: But if it be required to ſet up 
an Axis to ſuch a Superficies, upon which the 
Hours and Axis will not meet in any tolerable 
manner, becauſe perhaps the Axis may be but 
of a very ſmall Elevation above the Superficies, 
and yet an Axis is required, in this caſe ſet —5 any 
point (of Wire, or ſuch like) of ſuch Diſtance 
from the Superficies, as that the Hours and Ax- 
i may be diſtinct, and through that point let it 
be required to make the Axis paſs; you have no 
more to do but only to project to this point us 
before, by letting the Shadow of a perperdicular 

' Thread paſs through that point, and noting the 
--,. fame upon the Horizontal Thread, and countin 
that End of the Wire as your Center, proceed 
as before; for the Thread that lies to projeX 
the Hours is a Pattern for the Axis. 


This Way is general, ſerving to project the 
 Hour-lines upon many Superficies, be they 

plain or curved, and however ſituate, whe- 
ther contiguous or ſeparate, and that with- 
out any laborious Inquifition after any of their 
Situations in teſpect of Declination, Reclina- 
tion, or Incligation. 
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CHAP. VIII. 


How from a Glaſs Horizontally placed, to Re ff. 
Hours upon any Super ficies, flat or cur ed, one 
or more. | : 


IRST, The Glaſs being placed truly Ho- 
rizontal, obſerve the Spot of Light that the 
Sun caſts, and make a Mark at it. 

Secendly, And obſerve immediately the Sun's 
Altitude, and find the Azimuth. | 

Thirdly, Then extend an Horizontal thread in 
the ſame Level with the Glaſs but within the 
Room. | 

Fourthly, Project the Azimuth into the FHori- 
zonral Thread, by holding up a Perſendici lar 
Thread in ſuch a place, that tho' it hang at 
Liberty, you may at once diſcern both the Mark 
of the Spot of Light, and the Glaſs likewiſe 3 
and then obſerve where the perpendicular Thread 
ſeems to cut the Horizontal Thread, and at that 
apparent Interſe&ion, make a Mark upon the 
Horizontal Thread for the Azimuth. 

Fiſthly, Apply a Paſt-loard to the Glaſs, fo 
that it may be ſtayed upon ſome Reſt, that af— 
ter it is taken away, it may be reſtored into its 
place again with all ExaCtnels : Let it be alſo 
1 Horizeytally, ſo that it may have full Re- 
ation to the Horizontal Thread, | 

Sixthly, At the Glafs's Center make a point for 
the Center upon the J- card, and extending a + 

Q 3 Thread 
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Thread from the Center of the Paff. board to the 


Mark of the Ai ꝗ.⅛u Horizontal Thread, 
draw upon the Paſi-board that Line, which the ex- 


_ tended Thread Figures out thereupon; afterwards 


unto the ſame Azzmuth upon the Paſt-board draw 
a Meridian I ine, and to it an Horizontal Dial; 
and applying the Paſt- board again to its firſt Situ- 


ation, I the Hours thereon unto the Ho- 
rizonta 
Knots, 


Thread, and there make Marks or 
Seventhly, Then project the Meridian (by a 


N Thread, covering in Appearance 
both 


oth. the Knot at 12, and the Glaſs) unto the con- 
trary Coaſt to that, wherein the Pole is elevated 
above the Horizon; that is to fav, in our Nor- 


thern Climates, you muſt project the Meridian 


Southward from the Glaſs, becauſe the North 


Pole is elevated : And in the Meridian, elevate | 
Four Semicircle, or extend a Thread and Qua- 


Fc 5 drant from the Glaſs South wards, till the Plummet 


falls * your Latitude, ſo ſhall it point out 
n 


ome Object ſet to receive it, the North. 
Pole reflected. | | | 


+  Orelle, if this be not convenient, (becauſe 


in Windows, which look towards the 
South, the North Pole will be without 
the Room, (and ſo the Axis above the 
Glaſs extended towards that pole will be 


without alſo) you may in ſuch Caſes find 
out the oppoſite Pele to it, that is to ſay, 


that Pole which the former reflected Ax 


being extended through the Glaſs, and 


below it, would fign out, and that may 


be effected in this Manner. | 


B;bibly, 
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che Merician Line tourte x 
eee ae that is with us, th- | 
wards the North Pole ; and then (becauſe * 
North Pole is elevated by refleftion towards t 
South, ſo, by the. ſame Reaſon, rhe South Fal- 
muſt be depreged Jonny Ip 2 We your 
Semicircle,. or String and 4 


even with the Center of the — expreſs or 


project your Latitude downwards, (but towards. 
the North) ſo ſhall the Semicirele or Thread 

oint out the reflected South Pole in the Meri- 
— Now, whether you will, or can (moſt 


| conveniently) uſe the reflected South Pole below 
it, you are to take your Choice, for both the one 


and the other of them do repreſent the reflected 
Axt of the . 

— w this reflected Axis, and the Hour 
points gue out upon the Horizontal Thread, 
you may eaſily er the reflected Hours, upon 

any Kind of Superticies, one or more, phate rer. 


they be, t hat ſtand in the Way. l 
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How'to make a Plain Dial (either South or Horizontal) 


that ſpall ive you the Hour of the Day at any Place 


Places aſſigned, as well as-at the Place the Dial is 
7 made for, according to the Engliſh Way - of reck- 
oning, e PRI OA GAPS 200.3 THC 


« 
* 


% 


South or Horizontal, as you would have 
your Dial to be, only in this Caſe it is beſt to 
pPlwGKhlace the Hours ina Circular Form, 

as you ſee it done; then (beſides the 
two Circles, between which the Hours 
are placed) draw ſo many Concen- 


* 


1. 
2 AS. 


y trick Circles 7s you would have Places in the 


Dial, and behind the Stile in each Circle, put 
the Name of the Place, whofe Hour it repreſents, 
then obſerve what Difference of Longitude the 
Places propoſed have from, London, and by al- 
lowing 15 Degrees for an Hour, place the Hours 
with ſu much Difference as the Difference of Lon 
£072 77 7 gitude 


4 Table of Latitude, and r 
itade requires, the Shadow ſhall give the true 
our at any bf the Places propoſed. But be- 
cauſe in this Caſe a Table of Latitude &c. of 
Places is neeclary, 1Thatl inſert the moſt correct 
Tuble of that Kind now extant, and then. 5 
N > © of each of the Pe 

OT | 


A Cortes Table of the Latitodes and Die- 
rence of Meridians from Loma, of the 
moſt eminent Places in the Work, _— 
Torreced by Celeſtial Obſcryations: DIES 


— NN 5 
| Nawes of Places. Lark Bent | 
| M. H. 
_ — 2 
4 Capulca in Mexico, . | 
Agra, the n Court 3 
Aleppo 1 Syria. | 
Altxandria in E 


| Amſterdam i in land, 
Amiens in Fance. 
Antwerp in Bra bant. 
Avignon i in France, 
Babylon » in . 
Barba does. 
Barcelona. Wee 
Bravia in Suntarta. 
mn, 
g in India. ö 
Bergen in Norway. 
Penonia in Traly. 


75 


22 radeatix in France. _ 


1 
4 


i 2 1 
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e. 


| 


| 


2 8 
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Calais in France, 


1 Ceylon. . 


| Names of Places 


Diers, of Maier 


Camboia- in Italy. 
Canea in Crete. 

Candia. 

Cape Bona- Eſperance. | 
Cape Comerin. 

Cape Verde. 


eie ui. nun. 2 


ro. 


Cheuſan i in China. 


] Cochin in the Eaft Indies. 


Conimbra in Portugal. 


Dunkirk in Flanders, | 
7H 8 in Dalmatia. 


| Conſtantinople. _ 
Copenhagen in Zealand, 
Iro. 
ICacov in Poland. 

* }JCuſco in Peru. 
Dantrick in Poland. 


Diep i in Normandy. 
Dublin in Ireland. 


Ie. 


. in Glad. 


mu____———} } 42> © ol 


I Gm i lenders - 
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1. of Waves, 


| Lack, 


Diff. 
11 


, : 
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Goa in India. 
Goes in Zealand, 
Guardaloupa. 
Greenoble. 
Hamburgh. 
Havre. de- grace. 
Heydelburg. 
. in China. 
Jamaica Port Royal. 
Je ruſalem. 3 
ys N 
F he . : 
Kebroel in New France. 
r . in . 
2 we . ; 


Lebfick, 
Lima in Pers, 

Lantz in Auſtria, 
Lions in Fgance, 


* 


Lisbon in Portugal. 5 


LON D ON. 

* ond in China: 
' | Madagaſcar. | 

7s Fe Min. 

Majorca. 
. Iſlands, 
Martinico. 
Marſeilles, 
Meſſing i in Sic ty, 
Mexico, | © 
Montpellier. 
Men. 40H 


= & 1 N 


N. ames of Places. - 


[| | Naw: 236728: 

q Neangaſach in gebar. 

[| Nancy in Lorrais. 

| | Navee, 

= IN ne | 

Fi 4 Narſmga. 1 le 

| Nice, Provence. | 
RA or Lampe in China. a 

3 9 or Pernambuck. 


2 in Japan. 
Padra in lady. 
” Paris i in France. 
| Ftir in China. 
| Powelichervi, 

Ie in Bleis. 
* . ag in In . "os 

3 i in 
{Rhodes i in 9 

| Rochel. 
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r 
* N i Dif I 
| Names of Places. |Lati Merid 
| ; D. M.] A. Mt 
Tiadore —0 366 37s 
| Toledo in Spain. 39. 460 14W}] 
- | Toulon in France, 43 60 236 
\ 1.550 in Barbary. | 1 3540 52 2 
T. ing in Germany. 48 340 37 E 
Valencia in Spain, 3 39 300 3 : 
Venice. | 45 180 $5oE 
17 8 E. 4 
ienna. 48 221 9 
92 in Sweden. 59 Ol 12 E 
Uraniburg. 55 540 5E 
{ Utrecht. | 52 50 208 } 
| Wittenburg in Saxony. 51 530 f E 
Volfembuttle. PEW. 52 110 44E| 
| York. | Iz oo aw] 


Note, In the Column of Latitudes, where 
8 is placed it is South Latitude, and all 
the reſt are North. = 


1 ſhall now proceed to apply the foregoing Di- 
rections to Practice, and al inſtance Arlt in 2 
Horizontal Plain Dial, which ſhould be required 
to give the Hour of the Day at London, Mexico, 
and Jeruſalem. | 


Firſt, Draw a Horizontal Dial by the Directions 


given Chap. 3. Of Geometrical Dialling, Page 37, 8 3 
which reduced to a Circular Form, will appear 


as in Plate 11. Pg 1. where the middle Circle 
of Figures repreſents a Dial for the Meridian of 
W R Lon- 


N e 


oo re 
* 
. ” 7%, 
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London, then within: that Circle of Figures draw 


the Concentrick Circle a be d for Mexico. Alſo 
without it draw the Circle e f g h for Jeruſalem, 


(or you may draw them both within or both. 
without, but the other is more proper, becauſe 


one Meridian is Eaſt, the other Weſt from Lon. 


don) then behind the Stile in the inner Circle 


vrite or engrave (Mexico) in the middle (London) 
in the outermoſt (Jeruſalem). ; then having Re- 
courſe to your Table, you find that Mexico is 
Weſt from London, 6 Hours 49 Minutes (ot 
which is the ſame) when it is 12 a Clock or Noon 
at Mexico, it is 49 Minutes paſt 6 Afternoon at 
London ; therefore lay a Scale from Q, the 


Center of the Dial, (which in this Caſe is not 


.confined to the Center of the Circle) to 49 Mi- 
nutes paſt. 6 in the middle Circle for London, and 
there make 2 Stroak within the inner Circle, 
Which ſhall be the Hour-line of fz at Mexico: 
'Likewiſe lay a Scale from the Center Q to 49 
Minutes paſt 5 in the Circle for London, and 
there in the inner Circle for Mexico, place the 


Hour-line of 11 and fo proceed round the Dial 


to lay the Scale to 3 every Hour 
backwards from 6, you have the Hours from 12 
to 11, 10, 9, 8, c. at Mexico, and the ſame 
Shadow that gives the Hour at London in the 


middle Circle, gives at the ſame Time the true 


Hour at Mexico, in the inner Circle. 
EXAMPLE. 


' © *Suppoſe I go to my Dial in the Forenoon, and 
find the Shadow of the Stile in the Line Q k, 1 
«find it is half an Hour paſt 9 at Lendon, and in 
the inner Circle it is not quite three :Quarters 
of an Hour paſt 2 in the Morning, vis, 41 Mi- 
: nutes 


1 of an Hour) paſt 11 at Night. 


y the ſame Rule you may inſert as many Pla- 


ces in your Dial as it will contain Concentrick, Cir- 


cles, and thereby give at one View the Hour at 
all the moſt remarkable, or remote Places in the 


World. . 
The ſame Method is to be obſerved in any 


other Dial, whether Direct, Declining, Inclining, 


or Reclining, by placing the Hours at ſo much 


Difference, as is the Difference of Meridians be- 
tween London, (or any other place that the Dial 
is made for) and the Place affigned ; but that the 


Learner may not. be at a Lofs, I have 


likewiſe: drawn x Specimen of a South Plate 11. 


Dial for Landon, Jeruſalem, and Mexico, Fig. 2. 


by which any Perſon may do the like for any 


_ Places, and ee, od e and 2 
igible, that it is not neceſſary to ſpend any mo 
Tims in Directions «bourie? * 3 = 


Note, Tou may by theſe Tables find the 
Hour at any Place affigned, without having 
it put upon a Dial, by ſubtracting the Dif- 
ference of Meridians from the Time at Lo- 
don, it the Place be Weſt from London, or 
adding, if it be Eaſt, and thereby having 

the Time ofany 1 New or Full Moon, 
8 now at what Hour and 
M'nute it is at any Place mentioned in the 


c. at London, may 


Tuble. 
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nutes paſt 2, and if you look at 6 in the Morn- 
ing, it is at Mexico but 11 Minutes (viz. not a 
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Inſtrumental Dial ling. 
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Teaching how. to draw the Hours liner upon any Plain, 


by the Help of the Lines of Hours, Inclination, 


HES E Lines may be inſcribed on 
the Side of any Dialling Scale, Seflor, 
| ua other Inſtrument of Braſs or 
Wood, and they are commonly 
known by the Name of the Line of 
Hours, Inclination, and Latitude, and if you 
have them upon any plain Scale, you ought to 
have Chords to- ſeveral Radius's ; but in this 
Cafe I would rather recommend a Sector, becauſe 
there You may take Chords Sines or 'Fangents 

to what Radius you pleaſe. | 
The firſt of thoſe von is the Line of Hours, 
commonly known by the Word (Hours) at the 
Beginning of the Line 5 it contains 6 Hours, 
4 is numbred with unequal Diviſions from I 


te VE 


The 


> conedd i oo co cnn Oh AB tro dy @a 
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zinning of it, and is 90 Degrees, divided in the 
Tins roportion as the 6 Hours are, ſo that eve- 
ry 15 Degrees in one is an Hour in the other, to 
ſhew how many Hours and Minutes of Time an- 
ſwers to any given Number of Degrees and Mia 


nutes of the Æquinoctial. 
„„ % WELS 
I would know how many Degrees and Minutes 


of the Equinoctial is contained in an Hour and 
a: half of Time. Look againſt an Hour and a 


half on the Line of Hours, and under that on 
the Line of Inclination you find 22 deg, 30 min. 
and ſo much is contained in an Hour and a half 


of Time. | LEY | P : 
The next is the Line of Latitude, marked 
(Lat.) at the Beginning. „ 
Some have two Lines more, one marked (G 
Pol.) and the other (L Pol. ) but by a Sector thoſe 
Lines may be more commadioufly ſupplied from 
the Tangent; but I ſhall ſhew the Uſe of both, 
and to avoid Prolixity, I ſhall fall directly upon 
Examples of the UG 
Dials upon any Plain. 


R's oer, 


The next to that, and cloſe to it, is the Line 
of Inclination, known by this ( Incli.) at the Be- 


of theſe Lines in making 


© 2 
5 


4 * 


SECTION II. 


How to 4 the Hoer-lines on 4 Eu! Dial, for 
Latitude 51 deg. 32. min. 


IRS T, Draw the Line E W for the fix a 
Clock Line, and at right Angles thereto 
draw the Line N for the 12 a Clock Line ts 
biſſect the former, where you intend to have the 
Center of your Dial as at Aa. 
Then fixing one Foot of your Compaſſes in the 
Beginning of your Line of Latitude, extend the 
other to 51 an 32 min. the Latitude of the 
Place, and ſet that Extent from A to E, and from 
A to W; then take in your Compaſſes the whole 
Scale of Hours, and with that Extent and one 
Foot in E or W. with the other Foot croſs the 
Meridian, or 12 a Clock Line in 8, and draw the 
Lines QS and WS. : | 
Phhen take in your Compaſſes the Diſtance 
upon the Line of Hours from the Beginning of 
de Line to I, and ſet that.Diſtance from S'to.1 
55 and 11, and alſo from E to 5, and from W to ); 
take alſo the Diſtance from the Beginning of the 
Line to II on the Scale of Hours, and let from 
8 to 2 and 10, and alſo from W to 8, and E to- 
4.: Alſo the Diſtance from the Beginning of the 
Line to III, and ſet from & to g and 3, which 
Will alſe be equal. td the Diſtance W 9, or E z. 
Now Lines dra om the Center A through 
theſe Figures, 7 ec. Li 
Dial (which me 


Inſtrumemal Dialling, 187 
what Form you pie): gives: the true Hour. 
lines of that Dial only for the Hours before 6 in 
the Mocvings viz. 4 and 5, and likewiſe and 8 
at Night, they muſt be continued through the 
Center from their oppoſite Hours, and then are, 
your Hour-lines finiſhed ; and for the Stile, it 
muſt be a Plate of Brafs, or the like, to make an 
Angle ot 51 32 (the Latitude of the Place) with 
the Plain, the Angular Point being fixed juſt at 
the Center A, and the Stile ſtanding upon the 
Meridian-line at right Angles with the Plain of 
the Dial, and then is your Dial finiſhed. 


ONSITE WB ee LRN 


SECT. Ill. 


How to draw Hour-lines apon a dire Soul-. 


| Dial. 


T H E ſame Directions, that ſerve for a Hori- 
zontal Dil, may with a :litde Alteration 


ſerve for owing the Hour-lines upon a South 


Dial, for if inſtead of taking the Latitude of the 
Place off from the Scale of Entiinden you take 
the Complement, proceed in all Reſpects as be- 
fore, Pa: number the Hours the contrary Way, 
it will produce a South Dial. The Reaſon is, 


becauſe as the North Pole is elevated above the 


Plain of the Horizontal Dial, equal to the Lati- 
tude of the Place, ſo the South Pole is elevated 


above the Plain of the South Dial, equal to the 
Complement of the Latitude of Wim | 
A, \ . re ; 


no 


of your Scale of Latitudes, and work in al 


n ee eee 


that Dial equal to the Complement of Latitude; 


188 Inſtrumental Dialling. 
fore if you would make a South Dial for Lati« 
tude 51 deg. 32 min. take $8 deg. 28 min. the 
Complement of the ſaid Latitude, (or if you 
work for any other Latitude, take al ways the Wl Di 
Complement of the Latitude you work for) — be 
Co 

ſpects as you did before, only accounting the ch 
Meridian-line for the Hour of 12, number the 

Figures the contrary ly viz, to the right Hand ev 
of the Meridian, as Practice and even Reaſon it . 7: 
ſelf will inform you; and as in the other the tit 
Stile made an Angle with the Plain of the Dial 
equal to the Latitude ot the Place, ſo the Stile de 
in this muſt make an Angle with the Plain of 24 
the Dial equal to the Complement of the Lati- I 


| tude, and both ſtand at right Angles with, or W th 


perpendicular to the Plain. | th 


ee ES | 
Of a direfÞ North Dial. 10 


A North Dial is the ſame in all ReſpeRs with 1 
| a South Dial, only in a North Dial the Stile N 
points upwards towards the North Pole, becauſe M ? 
the North Pole is elevated above the Plain of 


for it is an univerſal Rule in all Dials that ſhew 

the Hour of the Day by a trait lined Stile, to have 

that ſtrait fide of the Stile whoſe Shadow gives 

the Hour, to lie parallel to the Axis of the 1 
a an 


Inſtrumental” Dialling, 189 
and to point directly to that Pole which is eleva- 
ted above the Plain of the Dial: And the Divifi- 
ons for the Hour-· lines are the ſame; as in a'South 
Dial, if they were to be inſerted ; but as it would 
be ſuperfluous to deſcribe Hours which could 
never be ſhew'd by the. Sun, it is proper to omit 
the Hours about Midnight, viz. 9, 10, 11, 12, T, 
2, 3) at which Hours the Sun is under the Horizon 
even at the longeſt Day, in the Latitude of Lon- 
don, but if you work for a more Northerly La- 
titude, you muſt put on more Hours; as ſuppoſe 


vou ſhould make a North Dia/ for Latitude 64 


deg. oo min. the longeſt Day there is 20 Hours 
24 Minutes, its Complement to 24 Hours is 3: 
Hours 36 Minutes,. the Length of the Night at 
that time; half the length of the Night is +, 
the time of the Sun's Rifing, which in the fore- 
mentioned Latitude 64 deg. is 1 Hour 48 min. 
for the time of Sun's Rifing in the Morning, and 
half of 20 Hours 24 min. viz, 10 Hours, 12 min. 
is the Time of Sun's Setting at the longeſt Day 
in that Latitude : But that the Artiſt need not 
be put to the Trouble of Calculation, I have 
inſerted a Table, which ſhews the Length of the 
longeſt” Day in. all Latitudes, either North, or 
South, viz, from Pole to Pole; and although the 
ſame Table extended from the Equinoctial to 
the Polar Circles, might have ſerved in com- 
mon Uſes, yet for the Satisfaction of the Curi- 
ous, I have inſerted the whole, as follows. 


: I Table 
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A Table ſhewing the Length: of the longeſt 


Artificial Day, in all Places from the Equi. 


noctial to the Poles: of the World. 


Long- S Long- EH Longelt 
Jeſt day. 42 ft. Day | 25 Da 
H. M. a 2 H. M. 3 


i2 "o'47 


= 4 * VT" | 4. 
* 


12 48 
12. 49 
12 50 
[13 1 
13 52 
13 4253 
_Þ3. 36 74 
IIA. 55 
114 26] 56 
14 22] 57 
14- 28 58 
14. 34 59 
14 3% 6 139-31 36 
14 440 145 6 43 
14 52] 62 152 2 6 
14 580 3 156: 3 3 
15 4% 161 5 23 
15 12] 65 166 11 23 
15 66 171 21 47” 
Is 26] 66; 196 5 29 
15 3467 181 21 58 
EMI 187 6 39.1 


The Uſe of this Ta ble is very eaſy, for in the 


. 


47 Columns you have the length ofthe * 


ex 
, 
7 
| 


eſt Day in any given Latitude in Hours and Mi- 


and the other half after it. 


— Dialling © ane 


nutes, and in the two laſt Columns you have the 


length of the longeſt Day in Days, Hours, and 
Minutes, the Sun in theſe Latitudes remaining 
above the Horizon during ſo many Days, while he 


is near his greateſt Declination, of the ſame Deno- 
mination with the Latitude of the Place, whether 
South. or North, and when the Declination is con- 


:trary, the longeſt Night is the ſame Length. fl 


EXAMPLE. 
To Latitude 60 deg. North, the Longeſt Day is 


18 Hours 30 Minutes, which happens when the 


Sun enters Cancer, and hath 23 deg, 30 min. 
North Dec lination.; but in. so deg. South, the Day 


is the ſame length, when the Sun enters Capricorn, 


and ſo in the reſt, but beyond Latitude 66 de 


30o min. the Sun continues above the Horizon ſe- 


veral Days, half of which is before the Trepick, 


| Oe . 
EXAMPLE. OC 


I defire to know the Longeſt Day in Latitude 74 
deg. oo min. and I find it in the Table 34 Day 
viz. 37 Days before the Tropick, and as many af- 
ter it, which is from the 4th of May to the 1th 
of July, in all which Time the Sun never ſets in 
that Latitude. | of 

By this Table the Artiſts may know by Ins 
ſpection how many Hours are proper to be put 


upon any Erect, Direct, North Dial, or any Ho- 


.rizontal Dial, in any Latitude whatſoever. 


— . 
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S ess 
e eee 
bo 07 Scuth or North Reclining Dials. wy 


I Nu Direct North or South Reclining Dial, 
there need be no Directions given, but what 
are already laid down, for all ſuch Dials 
are South Dials, or Horizontal Dials, in ſome 
other Latitude ; for a Horizontal Dial in Latitude 
51. 32. or any other Latitude, is only a South 
Dial Rechning 90 deg. for in an Ere& South 
Dial, the South Pole is elevated above the Plain of 
the Dial. equal to the Complement. of the Lati- 
tude ; therefore if a North Dial in South Latitude, 
or a South Dial in North Latitude, recline equal 
to the Complement of the Latitude, the Plain 


of the Dial becomes parallel to the Axis of the 


World, and Stile of the Dial, and then that 


becomes a Horizontal Dial under the AquinoQual, 


and hence theſe general Rules may be deduced. 
I. If a South Dial recline leſs than the Com- 


2 Latitude, it becomes a Vertical Dial 


r a Latitude, fo much more than the gi ven 
Latitude as the Reclination is. Or more plain, 
Add the Reclination to the Latitude, the Sum 
is the Latitude, where that is an Erect or Ver- 
tical Dial. 


e 
_ Suppoſe I would make a South Dial for Lati- 


tude 51. 32. North Reclining 32 deg. Add 22 
eg. 


ene 


an 99 dere 4 


r 


ko 
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min. therefore make an erec direct Sourh Dial, 
for Latitude 73 deg. 32 min. North, the ſame 
ſhall be a direct South Dial reclining 22 deg. for 
Latitude 51 32, and the Rules for making it are 
the ſame in all Reſpects. | * 1 
2. If the Reclination be equal to the Comple- . 
ment of Latitude, it becomes a Horizontal Dial 
under the Æquinoctial, for Reaſons before 
given. Therefore, * wy 
3. If a South Dial in North Latitude ( or a 
North Dial in South Latitude) recline more than 
the Complement of Latitude, it will be a Hori- 


- zontal Dial for ſuch'a Latitude, as the Reclina- 


tion is more than the Complement of Latitude : 
Or thus, ſubſtract the Complement of Latitude 


from the Reclination, the Remainder 'is a Lati- - 


tude, for which if you make a Horizontal Dial, it / 
ſhall alſo be the Dial for the Latitude and Recli- 
nation propoſed. "ON T8: 2 


EXAMPLE... 


1 defire. to make a Dial for Latitude 69 de- I 


North, to recline 40 deg. . | | 
Subtract 30 the — of Latitude from 
40 the Reclination, the Remainder is 10; there- 
fore a Horizontal Dial for Latitude 10 North, is 
the ſame in all ReſpeRs as a South Dial reclining 
40 deg. for Latitude 60 deg. North. 

For it is plain, that if the Dial had reclined 
but 3o deg. the Plain had been parallel to the 


Axis of the World, but reclining ro Degrees 


more, elevates the contrary Pole 10 Degrees, and 

becomes a Horizontal Dial for that Latitude. | 
Upon the ſame Ground we may deduce Rules 

for Incliners, for if we _ er, that the Stile of 


- 
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teg. to 51 deg, 32 min. the Sum is 73 deg. 32 


14 — Inſtrumental Dialling; 


all Dials ſhould lie parallel to the As of the 


World, and confider how much the Angle, that 
the Stile makes with the Plain of the Dial, is aug- 
mented or diminiſhed by the Inclination of the 
Plain, it gives you the Latitude for which a 
Vertical Dial bein made, it will be a North or 
South Dial with the given Inclination, and for 
the given Latitude, for which I think one Ex- 
ample ſufficient. : | | 


EXAMPLE. 
I would make a South Dial for Latitude 5x 


32 North, to incline 10 deg, | 

It is evident, that this Dial that inclines 10 
deg. would be Vertical, or perpendicular to the 
Horizon in a Latitude 10 degrees leſs, therefore 
for a South Inclining Dial in North Latitude, 
or North in South Latitude, 

1. If the Latitude be more than the Inclina- 
tion, ſubtract the Inclination from the Latitude, 
the Remainder is the Latitude where the ſame 
Dial is Vertical. 5 . 

2. If the Inclination be equal to the Latitude, 
it is an ZEquinoftial Dial under the LEquinott ial. 
3. If the Inclination be more than the Lati- 
tude, ſubtra& the Latitude from the Inclination, 
the Remainder is the Latitude, where the Dial is 
Vertical, but of a contrary Denomination, wiz. 
if the Dial is to be made for North Latitude it is 
Vertical, in South Latitude, e contra. 
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Hew to draw Hour-lines upon a Dire& Eaſt or Weſt 
; Dial. | | 


1 Shall begin with an Example of an Eaſt Dial ' 
for Latitude 51, 32 North. _ 
Take in ybur Compaſſes the Chard | 
[ of 60, and with one Foot in C, draw Plate 11. 
the Arch AB, and ſet off the Com- Fi. 2. 
) plementof Latitude from A to B, and 
. through B draw the lines CBE, then ſome 
= BD where towards the upper end of the line CE as 
7 at R, draw GR F perpendicular to C E for the 
Subſtile and Hour-line of 6, and draw IH pa- 
: rallel to EC, and at any competent Diſtance 
fro it, then from one of the lines marked 
> (Pol.) on your Scale take the Diſtance from the 
Beginning of your Scale to I, and ſer that Ex» 
tent from R to 5, and from R to 75; then take 4 
the Diſtance from the End of your Scale to Il, 
and ſet from R to 4, and to 8, ſet alſo the Di- 
ſtance from the Beginning of the Scale to III, 
and ſet from R to 9, and ſo, proceed ta find the 
Hours of 10 and 11 by the Figures 1 III, and 
V. upon the Scale, and draw the lines 4 4. 5 5. 
7 7, c. parallel to 6 6. theſe ſhall be the Hour- 
BB lines required. an! by 
. The Diſtance from the Beginning of the 
Scale do 11 I. is the Height of the Stile, and 
muſt ſtand upon the Hour-line of 6, and per- 
8 pendicular to the Plain of the Dial, and then is 
P your Dial finiſhed. a +2 7 i 
. 4 8 2 2 | The 5. 25 


2 


: : 2 
19 Infiramental Dialling. 
The making of a Weſt Dial is all the ſame, onl 
as the Eaſt Dial is elevated towards the left Hand 
equal to the Complement of Latitude, the Weſt 


Deal is elevated towards the right Hand, and 


inſtead of 4 5 6 75 8:9 10 rr, in the Eaſt 
Dial, you muſt upon the Weſt Dial pot on the 
Figures} 1 2 3 4 5 6 5 8, becaufe the Af. 
ternoon Hours are deſcribed upon the Weſt 
Dial, as the Forenoon Hours are upon the Eaſt 
Dial. | S 
But in working by thoſe Lines you are confi- 
ned to a certam Bigneſs for your Dial (eee 
vu inlarge it afterwards) AP therefore I hold 
it much better in this Caſe, to make uſe of the 
Tangents upon the Secłor; and having firſt con- 
fidered how large you intend your Dial ſhall be, 
and conſequently determined the Height of your 
Stile, take the Height of the Stile in your Com- 
Paſſes, and open the Sector, till the aforeſaid Ex- 


tent will juſt reach from the Tangent of 45 on 


one fide of the Sector, tos the ſame Tangent on 
the other fide, and keeping the Sector at that 


Opening, take in your Compaſſes the Tan- 


gent of 15 dep. and ſet from R to 5 and 7 ; take 
' _ » alſo the Tangent of zo, and ſet from 


Plate 11. R to 4 and 8; the Tangent of 45, or 


Fig. 2. Radius, which is alſo the Height of 

| the Stile, is the Hour-line of 9: 3 and 
as every 15 dep. of the KquinoQtial make an 
Hour of Time, ſo proceed to take the Tangent 


of 60 and 75, they give the Hour Marks for 


10 and 11, from which drawing Lines croſs the 
Dial parallel to 6 6, as before directed, gives the 
Hour. lines required. 1 


Note. When yau would take Tan gent leſs than. 
45, you muſt make the 45 at the — 
4 9 * pp A 
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the Sector Radius; but when you would 

take a Tangent above 45, you muſt. 

make that 45 Radius, which is at the 

Beginning of the remaining Tangents, 

(which is alſo marked T) and proceed as 
before. DT JO e 
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. 4 D dz n r ne 
How to deſcribe Hour-lines upon direct Eaft or We 
Reclining Plains. 3 
1 not trouble my ſelf to give any Dire- 
ctions for drawing Hour-lines upon Eaſt or 
Weſt Reclining Dials, conſidered as ſuch; for as. 
in Sed. 5. you have Directions how to find in 
what Latitude any North or South Recliner. be 
comes a Vertical Dial or an Horizontal Dial, and 
it is alſo ſhew'd in Page 125, how to reduce any 
Eaſt or Weſt reclining Plain to an ere& declinin 
Plain in another Latitude, or in what Latitude 
the given Plain ſhall be an erect Plain, and how 
much it declines; it will therefore be ſufficient 
to ſhew how to draw Hour: lines upog all erect 
declining Plains, becauſe in them all Eaſt and 
Welt Recliners are ineluded. ni L 08 
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To draw Hus. iu, wpen « North or Sour declining 
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Flair. 


ft Shall 1 in a South Ere& Plain decli- 
ning Weſtward 24 deg. 20 min, for the La- 
titude of London, 51 deg, 32 min. North. (See 
Chap. 7, Page 46 and 47.) a 
Here are two. Things given, and g e 
before you can Proceed. 


. -- F The Latitude 51. 32 
ms. Tide Declination 24 21 


The Subftile's Diſtance from the 
Meridian. 


Required The Height of ihe tile above che 


Plain. 


The Inclination of Meridians. 
1. For the Subſtiles Diſt Diſtance from the Meridian. 


: 


5 12 7 The Fig 7s Deel e 
'0 the Sine of t ain's 1 
nation 24 20 "T 9.614944 

8⁰ Tang. Comp. of. Latitude 38 28 — 


To Tang. of Subſtile's Diſtance 
from the Meridian 18 9. -I%5 15030 


z :Tor 
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z. For the Hef e or Sile above the ; 
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be Radiue—— in Seto cj tos — 10.00099p. 
To Sine 8 of Lati- 8 
"tude 36 deg, 28 min. © 973637 

So Sine Complement of Declina- | 


tion 65 deg. 40 min. $ MET 


To Sine of the Stite's Height a- 85 
bove the Plain 34.deg. 33 m. 39753447 | 


3. For the . Meridians. F 


> 
* 
* — 
** , 8 2 
- BY — = 
** n q 1 * 7 


* 2 1 
F 


As e = a . 
o Co- Tangent Declination f 
; 65 deg. _ 19-344652. 
8 is the Sine of Lat. 51. deg, 32min. . 9. -893745 . 


To the Co-Tang. of the nel 
tion of Meridians 30 d. oo m. 1036555 


— : , * 
4 . 4 3 4% 5 5 ** 6 , 
PP 


or if ou would confine your lf to * 
mental Operations, the ſame may be performed 
* the Gunter's Scale thus: 


1. For the Sub#ile's Diſtance from the Meridian. 3 


© The Extent from Radius to- the Sine of the 
ain's Declination 24. 20. will reach from the 
Tangent Complement of Latitude 38 28 to 
the Tangent of the Subſtile's Diſtance from 
the Meridian 3 9. | 


2 Foy 


= 
b * o « © 
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| 2. For the Height of the Stile, 

Extend from Radius to the Sine Comple- 
ment of Latitude 38 28, the ſame Extent will 
reach from the Sine Complement of Declination 
65 40, to the Sine of the Stile's Height, 34 
33+ 5 V 


— 3. , For the Inclination of the Mer idian. 8 


he Extent ftom Radius to the Bine of La- 


titude 51 32, will reach from the Co-Tangent 
of Declination 65 40, to the Co- Tangent of the 
Inclination of Meridians 30 oo. Fame 
The Requiſites thus found, draw the Hori- 
5 ront al- line HO, and in ſome con veni- 
Plate 11. ent part of that Line, as in C, fix the 
Fig. 3. Center of your Dial; and from theno 
-—— --"traw C 12 perpendicular to H O, 
then with 60 deg. of the Chord, and one Foot 
in C, make the Arch Us upon which ſet off 18 
deg. 9 min, the Subſtile's Diſtance from the Me- 


ridian from y to x, and draw C x P for the Sub- 


Nile. 
Note, The Subſtile muſt be on rhe right Hand 
of the Meridian, becaufe the Plain declines to 


the Weſtward, and ſhould have been on the 


left Hand, if it had declined Eaſtward. | 
Then through C, and at right Angles with 
the Subſtile, draw the Line A B, and from the 
Scale of Latitudes take 34 deg. 33 min. (the 
Height of the Stile) and ſet from C to A, and 


from C to B. Take in your Compaſſes the 


whole Scale of 6 Hours, and with one Foot in 
A or B, turn the other about, till it touch the 
Subſtile, as in FE, and draw the Lines AF oy oe? 
: | | in 
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 Iiſirumental Dialling 20 
Find the Inclination of Merjdians (which in 
this Example is 30 deg.) in the Scale of In- 


elinati ons, and againſt that in the Line of Hours 


ou find 2. Therefore take 2 Hours / in your 

ale, and ſet from F to 12, and from B to 8. 
Take alſo 1 Hour off the Scale of Hours, and 
ſet from F to , and from B to 7. In the ſame 
manner take 3 Hours off the Scale, and ſet from 
F to 11, and from B to 5. Likewiſe ſet 4 
Hours off the Scale from F to 10, and from B 
to 4. Alſo ſet 5 Hours off the Scale, from F 
to 9, and from B to 3, and for the 2 a Clock 


Line it happens to fill juſt in the Suhſtile, Be- 


cauſe the Inclination of the Meridian is juſt 30 
deg. which at 15 deg, to an Hour, makes two 
Hours: And for the Hour of 8 in the Morning, 
continue the Hour-line of 8, which falls above 
the Horizont al- line on the right Hand, quite thro' 
the Center to the Edge of the Dial, and it ſhall 
be the Hoar-line of & in the Morning, and for 
the reſt, draw Lines from the Center C through 
the Marks 1 2 3 4 5, ce, to the Edge of the 
Dial, they ſhall be true Hour-lines for that Dial. 


_— Phe* Kile muſt ſtand upon the Subſti/e, and 


rpendicular to the Plain of the Na, the back 
art of the Stile that gives the Hour by the Sha- 
dow, making an Angle of 34 deg. 33 min. with 
the Plain of the Dial equal to the Height of the 
Stile before found. . | 
Note, The Inclination of the Meridian being 
juſt 30 deg. the Suhſtile falls juſt upon the Hour- 
line of 2, but if it had been any other odd Num- 
ber, as ſuppoſe 35 deg. this found in the Line 
Inclination, there is againſt it in the Line of 
Hours, 2 Hours 20- Minutes, then you muſt 


| Have ſet off from the Line of Latitudes 2 Hours 
20 Minutes, from F to ra, and from B to 6, and 


o Hours 


. , . . % vuʒt. . Oe 
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0 Hqurs 20 min. from F to 2, and from B to 8, y 


refer you to Page 50 in the 7th Chapter, and to 


found to be as followeth. . - 


J 


and ſo in any other Caſe. N 
In drawing this Dial, you have likewiſe made 


3 more, for which to avoid Repetitions, I ſhall 
the Figures of them in Plate 3. Fig. 4. 
COT THC eee 
a. SECT. IX. 5 


How to draw Hour-lines upon a Dial that declines 2 
far, that the former Direflions will not be ſuf= 


ient. 


1 Deſire to draw the Hour- lines upon an ere 

Plain, declining from the South Eaſtward, 
80 deg. Lat. 31 32. „ 
. + | (See the ſame Chap. 8. Page 51.) 
; You are already taught in the laſt Section, bow 
to find the Requiſites, which are by thoſe Rules 


. a deg. min. 
Subſtile's Diſtance from the Meridian. 38 2 
Height of the Stile E Ws Si 


Inclination of Meridians. | 82 9 
Draw the Line H I, and with the Chord of 
60, and one Foot in H, deſcribe the 

Plate 11. Arch MN, and from M ſet off the 
Fig, 4. Subſtile and Stile to make their re- 
i ſpective Angles. with the Line H I, vir. 
the Subſtile to make an Angle of 38 deg. 2 min. 


and the Stile to make with the Subſtile an An- 


de of 6 deg. 12 min. or with the Line H I an 
ngle of 44 deg. 14 min. and draw H C B for 
the Suhſtile, and H K L to repreſent the _ , bs 
| ; en 


— 


-Y 
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Then in any convenient Place towards the 
lower End of the Subſtile, as at B, draw a 
Line at right Angles with the Subftile, as the 
Line FB D, then with one Foot of your Com- 
123 the Beginning of your longer Polar 
Scale, extend the other to the Hour of 3, ſet. 
that Extent from B to D, and through D draw . 
the Line DE parallel to the Stile HK L, then 
is DE the augmented Stile. Then with one 
Foot of your Compaſſes in the beginning of 
our lefler Polar Scale,. extend the other to 3 
ours, and with that Extent place one Foot in 
the Sub#ile B C H, carry it along the Subſtzle, till 
the other Foot juſt touch the Line DE, which. 
will be when the other Foot is in C, then make a 


Mark, and through C draw a Line parallel 'to - 


the Line FB D, as the Line E C G, then find 
the Inclination 82 deg. 9 min. in the Scale of In- 
clination, and againſt it in the Scale of Hours 
ou have 5 Hours 29 Minutes, which ſhews that 
the Suhſtile falls between the Hours of 6 and 9 
in the Morning (the Declination being Eafter- 
ly) but had been between 5 and 6 in the AE 
ternoon if it had been Weſterly. „ 
Now if the Hour line of 12 be 5 Hours 29 
Minutes from the Suhſtile, the Hour-line of 11 
muſt be 4 Hours 29 Minutes from it, ec. and 
the Hour-line, of 7 is o Hours 29 Minutes 
from it, and if ſo, the Hour-line of 6 muſt be 
o Hours 31 Minutes on the contrary Side, be- 
cauſe 29 Minutes and 31 Minutes make juſt an 
Hour, e. and all the other Diſtances, as in the 
following Table, 55 ; f 


— 


From 
3 
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The Uſe of this Table is very eaſily under- 
food, for, take (according to the Table) o 
Hours 29 Minutes from the greater Polar Scale, 
and ſet from B towards F, it ſhall fall at the 
firſt K in the Line DB F. Take likewiſe 1 
Hour 29 Minutes, 2 Hours 29 Minutes, 3 Hours 
29 Minutes, ec. ſrom the ſaid greater Polar 
Scale, and ſet them upon the Line DBF, from 
B towards F, to the ſeveral Points Xx * & ec. 
and the contrary Way, ſet the Diſtances o 
Hours 31 Minutes; 1 Hour 31 Minutes, exc. 
upwards from B upon the ſame Line, to. the 
Points x & X exc. it finds the Points for the 
Hours of 6, 5, 4, c. do the ſame by the leſ- 
fer Polar Scale from the ſame Table, and find 
the Mafks & & & in the Line ECG; then 
- laying a Ruler over the two Marks next below 
the Subſiile, a Line ruled thereby ſhall be the 
Hour-line of 7, and by the two next Marks, « 
Line ruled ſhall be the Hour-line of 8 and fo 
in all the reſt, as you ſee in the Figure. 


5 The 


From B towards F. | From B towards D 
| Hour on the Hour on the 
H. M. Plain. H. M. |" Plain. 

oO 29 e > 6 

1 29 811 321 B 5 

2 29055 912 1 4 

3 29 1063 31 B 3 

29 | 1114 31lB 2 
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The Sile in this, às in all others, muſt ſtaud 
directiy over the Snbſlifs, "and muſt be a Plate of 
Iron or Braſs, and in the Form of the Figure | 
To en 
In the making of this Dial, you ave alſo | 


wade a Sourk Dial dedining Weit do deg: only 


for the · Hours 6, 7, 8, 9, 10, 11, ou muſt pur 
4, 2, 35 47 3 8, r. Lou have allo made a 
North Dial declinir ng Eaſt 80 d 17 and a North 
Dial declining Weſt a Bo deg. with only proning 
the Stiles and Figures, as you are taügbt Page 50, 
in the th Chapter before mentioned, and the 


Figure ( Plate 3; Fig. 4) way AG illu- 


l I 


ſtrate this Io. 


assess aaaaHä an 
RO < $00 43h ee 


bar Rech Plains, and fron the How: | 
o ear ay 1 en r 15 
An n ene 

Allee gh we — Ae in this Book laid 
down ſeveral Methods for effecting this, yet 

in order to reduce the whole into as narrow a 
Compaſs as poſſible, we ſhall in this Section 
ſhew how thoſe Declining Reclining Plains may 
be reduced to new Latitudes, and new Deelina- 
tions, and be made by the Directions N 
Sect. 8. by che Lines on the Scale. 


EXAMPLE. 


It is required to make a South Plain for Lati- 


tude 5.1 deg. 32 min. North, to decline from. the 2: 
South-weſtward 24 deg. 20 min. and to I; <0 


from. the Zenith 54 7 


» * 
>, 

- 

Th 1 
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506. I. eee Diallhg. SF 
the Cann #0 Jo a new linde in Both 


As cage = 75 = $1266 = 16,0009 
To Sme. clin. 24 20 9.959596 
80 Tang, Comp . of Reclin. 54% 3.8464 
7 13 905 unn — 
To Tangent 3 30 . wo — 820830 
In South Reclining Nate, as our Example 6, 
"ha Difference between the Tangent laſt found 
(which here is 33 30) and the Latitude of the 
Place is hs xo id of the new Lane 


ought. 17 | 1552 
4 mn. 5 7 4} 
Latitude of the Place 5 | 


— 


"Remajpe De a . 1 
88 71 58 is the new Latitude ſought. 
8 that if the Tan gent be more 9 
the atitude, the ſame Pole is — 2" z if leſs, 
as here it is, the contrary Pole is elevated,” and 
cone quently, af they be equal, neither Pole "18 
elevated, but it is an Equinoctial Plain. 
| But for N Recliner s 
If the Tangent laſt found be equal o the a 
ement r the Plain is a Polar *decli- 


ng Plain z but i nad, he or leſſer than the Com- 
E Lati the mnie Is the * 


titude. 


The Carer jd 


As. Wäg 1 — . 19,099000 / 
To Sine Compl. Reclin. "48; o 9.769219 
80 Sine ot enen — 24 20 9. 614944 


e New Declination. 


* 


0 Sine of 14d 1 min. | PA 25. 184163. 
This 


2 es * 
- 4 
44 OI. K 8 
I 


= * * © "x "EY * _— * * * 8 ED 2 2 2 * * A . 
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This 14 fleg. 1 min. is the new Deelinat wn, 


5 therefore if it be required to make a Dial for 
' Latitude 531 deg. 32 min: to deeline from the 
Jo South-weſt ward 24 deg. 20 min. and to recline: 
96 from the'Zenith 54 deg. o min. you may: pto - 


a od 
. 7. Fage 46. 


64 ceed (by the Directions gi ven Ch 
, 3. and 32 


= BB [of Grmeticak Dialling, or Part 3. 


0 in Page 129, ahd Page 1413) to make an upright” * | 
* Dial for Latitude 51 58 (the new Latitude) ande 
id Jo decline 14 def. 1 min. fromthe South, (ac- 

he cotding ta the e Declination found) that Dial 

de ſh:1lſexve for the Dial required. 
er thus found, is always. A 
liefs than the old Dalination was, but is always 

| he ſame way, viz. Eaſt or Weſt, as the old De- 

5 lination was. =, 1 2 

5 But to apply this new Dial to the Plain propo- 
ſe ſſed, Fou muſt not place the Meridian or Hour- 
it. | line of 12 perpendicular to the Horizon, but it 
in muſt make a certain Angle with the Horizontal - 
ſe, line of the Retlining Plaif 'which we call the * 1 
1d Meridian Aſcenſion or Deſcenſion, which i&found © \\. ©» 
"I WW. Sb 3 Rr 3 ln 
As Radius == p 


To Sine of Reclination 54; o 9.967958 - 
So Tang, of od Declinat. 24.20 9.85538 

eee eee A Dry E. 

To Tang, of 20 deg. 6 min. 19.363300 

whoſe Complement 69 deg. 54 min. is the Angle 

. {that the Meridian makes with the Horizon. 
Having thus obtained the Meridian, Afcenfion 

| | | or Deſcenfion, viz. the Angle 3 "1 
2 | makes wit the” Horizon, your next Work is to | 

0 | fad the Pofition of the Meridien. line and Sub- 

9 | _ for which ſee the three following Pages, gt 455 
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r. To know which Way the _ Line 
of any Dial muſt ſtand from the Vertical- Line | 
| of the ſame Plain.” And 


| x How to order your Work in the Southern 
Hemiſphere. - '2 | 


We 


— 


For the F irſt. 


„ „ — — —— + * 


Upon ta ll ki dees the. 


— OY 1 


ond Tole 3 2 3 Sour b Pole A 
* — — — 
£08 clevated, the Subſtilar wut The 
” lie from the IA 2 2 2 * 
lk 3 
Tere End Lower . 
of the Vertical Line S 8 x 
_— towards the full 5 


N 8 e 5 


— * 
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All the Rules; Nie ts "a TY 

in this Caſe, do ſuppoſe you to be in the Nor- 
| thern Hemiſphere IC] the World; therefore if 
ou ſhould-be in a Southern Hemiſphere, theſe 
Trece ts will ſer ve. there alſo, by only changing 

- the Words North and South one into the other, 
as for South read North, and for North read 
South, and fo Northern for Southern, and the 
contrary. 
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For placing your Dial, draw an Horizontal 


Line upon your Plain, and ſet off ſo many: De- 


N by the Help of your Line of Chords, as 
t 


e Diſtance of the Meridian and Horizon is 
found to be,, and to the right Coaſt ; there draw 
Meridian Line, then apply your Pa 


of your Paper Draught exactiy upon the Meri-- 
dian-line * found) upon «Haw: Plain, and take 
Care that the Subſtile lie according to the Dire 


Qions now given, and that the Stile do always: 
point towards fthe Pole, that is elevated above 


our Plain, and then by pricking through your 


aper, or any other convenient Means, you may 


transfer the Hout-lines, c. to your new Plain, 


and drawing the Hour-lines you have the Dial 


required. 3 1 211 ER 0 976 
As for Eaſt or Weſt Recliners or Incliners; the 
reducing them to ereQ Decliners in other Lati- 


tudes; { and the Meridian: line in; theſe Co- inci- 


ding with the Horizontal-line, and having no 


Flevation'or Depreffioh, there is no” Difficulty | 


in placing them, when rightly made. 


\ Alſo North and South Incliners or Recliners, & 


being ere& direct Dials in other Latitudes, are 
tb be made as ſuch, and then placed in the Lati- 
tude propoſed, with the given Reclination or 


= 


Inclination, cc, Which is cafily intelligible” (0 


every Capacity,” - 
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raught to your Plain, laying the Meridian-ſine i 
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How be male 4 Pak Dd." 


Ie) 8 a Polar Pl un, ou have no more to 
do but draw a Circle, in] divide it inta 24 
qual Parts for the Hours, and draw Lines from- 
the Center of the Dial through theſe Diviſions 
to tlie Edge 2 the Dial, which may * N 
6 3 at Formy pleaſe, 2 
U rbb on that ſide towards the elevated P — I 
11, 10, 9, e. of the Forenoon Hours, 3 Is: 
5 3; exc. of the Afternoon Hours ſo far as yon 
: 1 eee will be ths. true TE FEY of a. 
3 e 21 201 
1 eee, ee, 343 ur. 
a the ae-A BCD be your? 93 
3 n en your? * lain, bifſe 
at, —¹ 1 0p Alſo biſſect B C in g. yy 
E Be 5 An 5, an draw.g (6b: rect gelen 
l i to; 7 7 FAY. 7 
* 40 Ge nter, eien * 1. h 
3 "ve jog.at-7; divide the uadrant 715 int o 
| pr equal parts, and each of the rants in the, 
"Points * & *, ec. Lines drawn from the Ce 
through theſe Marks, are the true Hour-- 
Ine in 2 Dial. ; i; 3 
Polar Dial to aced under t „ 
e all the 24 bre upon it: — 4 

4 ae Polar Dial to be placed in any de Lati- 
8 N ftude is only a North Dial reclining equal to the 
-— Latitude of the van and becauſe in Er 
51 
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in the Morning; and always ſetteth beſore 9 at 
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ST. * 
a P 
| y 75 
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os. 19 1 — 8un never rileth till after „5 


Night, it will be ſufficient in this to inſert the LH "* 
Hours fram 4 in the Morning 10 & in the E+ - 


vening. EIT ns 
the, e Stile > only A pin of brit, . or the 


xed in the Center Q, and e eee 
ne that an af the Dial. : 1 
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3. an. A quindial Dial. x TT, Fig. 1 2 Fay 75 ; 
A; A N STE 16 a South Reclinet Y "4 
North h Latitude, "a North. Recliner i in 
wh e, equal: to the Complement, o M7 
0 45 moſt pibpetiy done r of F | 
Plain, 8 08 5, Bo... 
. Yes 2 conyenient P Dial from the Edg e jeu 5 
your Plain, draw the. Line B C, and parallel 3 
thereto near the other Edge draw the Line By, 3 3 
and through the Middle of theſe draw F'G 1 
pe dicular to them, for the Hour-line of 14. 
hen upon either of the. Polar Scales: "OY 
(fot take the Diſtance from the Beginning of” 
cale to I, and ſet that Extent from F, and 2 
alſo from G, both ways to 11 and 1, on the 
Lines B C and D E. Again, Extend) 7 IN 


Ti 


\ 


- 
— 


Compaſſes from the Beginnir of your. Sca _ 
1], N t.from F and G bo 2 pb 34 
| 4 125 oy (Sat 70 nr —_—_ 
: ban rom t nning of the 2 
and Tet from F and 68 1 and 3, and 5 | 


manner take the — from the Beg in $I 
. Scale to I, and ſet from 2 zack 


ov 


214 Inſerumental Dialling; 
G to 4 and 8. And laftly, take the Diſtance 
from the Beginning of the Scale to V, and ſet 
from F and G to 7 and 5, (the Hour of 6 can 
never come into an AquinoQtial Plain) then 
draw the Lines 77, 8 8, 99, &c. theſe are the 
true Hour-lines on that Plain. . 
The Stile may be à thin Plate of Braſs, Iron, 
ec. and muſt ſtand upon the Hour-line of 12, 
perpendicular to the Plain of 'the Dial, its Top 
or Edge that caſts the Shadow muſt be parallel 
to the Hour-line of 12, and it's Height muſt be 
the Diſtance between the Honr-/i.;es of 12 and 
3, and then is your Dial finiſned. 
Or the ſame may, be performed by the Help 
of a S Hor, if you make the intended Height of 
Ne. Stile Radius, and at that Opening ſet the 
angent of 15,30, 45, 60, and 75, from the. 
12 a Clock Line both ways to 11 and 1, to 10 
and 2, to 9 and 3, to 8 and 4, andto7 ands, 
as you were taught in making an Eaft Dial, to 
ſet the ſame from the 6 4 Clock Line to the 
Hours of 7 and 5, 8 and 4, Sc. which is ſo 
plain, that I need not enlarge upon it. | 
Note, In this and all other Dials that"ſp:zw the 
Hour by a Stile or Gnomon, yon muſt allow for the 
Th e'eſs of the Stile, ;magining the Dial to be cut 
in two in the Subftile, aͥud the Parts drawn ſo 
far aſunder as the Thickneſs of the Stile; for as 
it is impoſſible to make a Sie without ſome Sub- 
ſtance in Thickneſs, it will follow that the Dial 
would be too flow, when the Weſt-ſide gives 
the ſhadow, and too ſwift. when the Eaſt. ſide 
gives it, if the Sahſtilk do npt poſſeſs a ſpace. 
equal to the "Thickneſs of the Stile, to contain 
Ki the ſhadow of the Stilk, when the Sun is juſt 
„ r- +. 
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Of Mechanick Dialling. -» *Þ 
"M7 0 : 2 : 507 | 5 f 


Teaching how to make any Plain Dial eit ler Di. 
re, Declining, exc, without the Help of Mathe- 
7 ' matical Calculation, or any Inflrument, except one 
ly a plain Ruler, and a Pair of Compaſſes. _ 

| | itt Ton SG 


Is +; 


| A though the Varieties of Dialling before 
treated of, (viz, Geometrical, © Arthmitical 
and-Infirumenrak) might be thought ſufficient, 
yet becauſe this Book may come into the Hands 
of ſome that have. not learned ſo much Geo- 


metry, or Trigonometry, as to be capable to put N 


thoſe Directions in Practice, or cannot procurs 


« Ruler with the Dialling Scales upon it (Which 
is the Caſe of many Maſons, Carpenters, &c. in 
the Country.) For the Sake of ſuch I have ad- 
ded this Chapter, whereby any Perſon. that can 
but read and write, will be able to draw a H. 
al upon any Flain, provided he can raiſe or let 


fall a Perpendicular, and draw a Line paraſtel Bs . 


to a Line given, cc. which is taught at the Be 
ginning of this Book, | , 
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quired to draw a Horizontal Dial for Latitude 


Fi deg.-30 min. 


_ -gdraw the Line AB for the Meridian, or 12 - 


30 Parts thus ; Firft, with the ſame Extent of 
E, and there make a Mark, for that is 60 deg. 


et the other towards B, making alſo, a Mark, 
Thuos is the Quadrant divided into three equal 


Arant be diyided into ↄo equal Parts or Degrees. 
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Hom to deſcribe tbe . 
val. 


Shall, to avoid needleſe Repetitions, forbear 
to give any general Directions, and fall di- 
rectly upon an Example. Let, it therefore be re- 


| | 7 ö 
Firſt, Through the Middle of your Plain 


Clock Line, and ſome where near the Middle of 
tt, as. at „ it at right Angles 
Plate 12, with the Line 6 6, then with any 
Fig. 1. Extent of your Compaſſes, and one 

Foot in the Center Q, with the other 
deſeribe the Quadrant E B, which divide into 


your Campus with which yon ſwept the Qua- 
drant, and one Foot in B, ſet the other towards 


then with the ſame Extent and one Foot in E, 


Parts, each containing. 30 deg. Divide each cf 
theſe Parts again into three equal Parts, then is 
each of theſe laſt Diviſions into two equal Parts, 
each of which will be 5 deg. And laſtly, divide 
each of theſe laſt into 5 parts, ſo: will. th 


e Qua- 


!... — p es er Cad ae do baba 208038. 
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No 
* 931 ». * 
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| Meckanick Dialling: "317 
Now becauſe the Latitude propoled i is 514 de- 


grees, count 51+ of thoſe 90 deg. from B to- 
wards E, which will reach to Z; then from che 
Center- Q draw the Line QZ for the Stile; aſ- 
ſume a Point any where at pleaſure, in the 12 a 
Clock Line, as at C, through which draw the 


Line LF P arallel to the Line 6 6; this laſt Line 


we will for Diſtinction call the Tangent-line. - 
Place one Foot of your Compaſſes in the Inter- 
ſection of the Meridian and Tangent-line, as at 
C, and with the other take the neareſt Diſtance 
to the Stile QZ, and kee ng one Foot ſtill in 
C;. turn the other about, II it cut the Meridian- 
line in D; then upon Das a Center, with the 
ſame Ex Ent D C, e the Semicircle H C G, 
and draw the Diameter HD G parallel to L F, 


then with the ſame Extent, with which you 


draw the Semicircle, and one Foot in C, turn 
the other Foot both ways towards H and G, 
and there make Marks, alſo with the ſame Ex- 
t, and one Foot in G, turn the e 
and where it falls upon the Semicirele make 
a Mark, then with the ſame Extent, and one 


Foot in H, turn the other towards C, and there 
_ alfo make a Mark, then is the Semicircle dn 
ded: into 6 equal Parts; divide: each of x 


Parts into two, and: then it will be diyided in 
- from D, the Center 1 


12 equal Tarte; 5 lay a Ru 


of. the 8. nicircle, over every one of theſe Di- 
viflons*' gh: —2 the Tangent⸗line in the 


Marks 2 * And Laftly, from the Cen- 
| = QC Pace ; throwgh og Marks & & , 
125 tin they ſhall be the trus | 
Hour Sig 1725 75 
| oh Wer doe che half Hours and Gu 
ſt. Aiyide each of the 12 Divifions 


of your . Half and NR an! 
| 1 - '; ran. 


218 Mechanick Dialling. 
transfer them to the Tangent-line, and from 
thence from the Center to the Dial, as you did 
the Hour-lines. | . Jo 

The Lines being. thus drawn, place 12 at the 

Middle or Meridian-line, and proceed towards 
the right Hand with 1, 2, 3, 4, 5. exc. and 
towards the left with 11, 10, 9, 8, tc. and 

for the Hours of 4 and 5 in . the Morning, and 

7 and 8 at Night, they are found by continuing 
the Hours of 4 and 5 in the Afternoon, and 7 
and 8 in the Morning, quite through the Center, 
as you ſee in the Figure. 3 
of The Stile is to be a thin Plate of Braſs, or: the 
like, made in the Form of the Triangle B QZ, 
to be ere ted perpendicularly upon the Line 
B, the Side QB of the Stile, upon the Line & 
B, and the Angular Point at Q and then is your 


Ee mh ne By 2 — 2 . 5 ma es ow @a wa 


Dial finiſhed, | 
Sd dr. e | 
n a i | | | th 
| 8 Cr. u. 5 it 
| ri 


How to deſcribe Hour- lines upon an Ereci Diri8 le 
cih Dial. Plate 12. Fg. 2. ne 


e e I 05-21 10 
L E I it be required to deſcribe a South Dial 11 
. forLatitude 51 deg. zomin 8 


firſt, Through the middle of the Plain draw q: 
the Line A B, and at the upper End thereof, as : 8 
at A, croſs it at right Angles, with the Line 6 | 
As fer 6'a Clock; or an Kalt and.Weſt Line z then thi 
With as large an Extent of your Compaſſes as 
Four Plain will admit of, and one Foot in A, de- 
ſcribe the Quadrant B C, which divide into 
5 ns 90 


Meghanick Dialing, 219 
90 Parts or Degrees, as you were taught SeQ. 1 
of which ſet 38, 30 the Complement of the La” 
titude from B to E, and draw AE for the Stile“ 
then aſſume a Point at-pleaſure in the Line A BY 
as at F, through which draw the E. ine OF H. 
perpendicular to A B for a Tangent-line ; with 


one Foot of your Compaſſes in F, with the other 


take the neareſt Diſtance to the Stile A E, and 
keeping that Foot ſtill in F, turn the other till 
it cut the Meridian- line A B in G, then letting 
that Foot reſt in G, with the other deſcribe the 


Semicircle I F L, which divide into 12 equal 


Parts, as you were taught to divide the like Se- 
mici cle in Set. 1. of this Chapter. Lay a Ru- 
ler from G, over the equal Diviſions in the 8e- 
micircles and it will cut the Tanzent-linz OFH 
in the Marks Xx & &, cc. Laſily, Draw Lines 
from the Center A through the Marky & & &, 
exc. in the Tangent. live, they ſhall be the true 
Hour - lines of the Dial. e 
Having thus finiſhed the Hour. lines, place 12 
at the End of the Line A B, and. (ſuppoſing 
the Dial to face the South, and your Face towards 
it) proceed with 1, 2, 3, Cc. towards the 


right Hand, and with, 11, 10, 9, cc. towards the 


left Hand, always obſerving that a So«th Dial can 
never contain any, moreHqprs than thoſe from 6 
in the Morning, to 6 in the Evening. 5 
The Stile may be a_ Plate of Braſs, or the 

like, in Form of the Triangle, B A E, the 
Side B A to be ſet upon the Line B A perpen- 
dicular to the Plain of the Dial, the Angle A of 
the Stile being juſt at the Center or Point A of 

the Dial, and then is your Dial finiſhed. i 
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Of an Ereft Dire8 North Dial. 


15 H E Eret Dire North Dial is made by the 
_* ſame Rules as a South Dial is made, the Hour- 
lines and Stile being the ſame, only in a North 
Dial the Stile points upwards, making alſo an 
Angle with the Plain of the Dial a to the 
- Complement of Latityde; and for the reſt ob- 
ſerve. * | 
1. To put on no more Hours than are of Uſe, 
as at London, 4, 5, 6, 7, 8, in the Morning, 
and 4, 5, 6, 7, 8, in the Evening; the Sun 
never fhining on a North Plain at any other 
Hours. 

2: That (though the Diviſions are the ſame) 
the Hours, which on the South Dial are marked 6, 
7, 8, in the Morning, muſt on the North Dial be 
marked 4, 5, 6, in the Morning. ; and the 
Hours of 4, 5, 6, in the Afternoon, muſt be 

6, 7, 8, in the Evenvg. . * 3 
3. Becauſe upon a South Dial you never draw 
any Hour before 6 in the Morning, or after 6 
in the Evening ; but the North Dial (at London) 
ta kes. in 4 and 5 in the Morning, and 7 and 8 in 
the Evening : Therefore to ſupply that on the 
North Dial, you need but continue the Hour- 

lines of 4 5 in the. Afternoon quite through 
the Center, and that gives you the Hour lines 
of 4 and 5 in the Morning on the oppoſite Side, 
and the Hour- lines of 7 and 8 alſo continued, 
gives 


. 


gives you the Hours of 7 and 8 in the Evening. 
4. As for what Hours are neceſſary to be pur 


| upon a Nort h Dial in any other Latitude, I ſhall 


refer you to the Table (Page. 190.) with its Ex- 
anation immediately following ; there you 
ve the Length of the Longeſt Day in all Lati- 
tudes, whereby you, may find the Sun's Riſing 
and Setting in all Latitudes, and conſequently 
know what Hours in the Morning or Evening 
are proper to be put upon a North Dial, it being 
ſuperfluous to put on the Hours before Sun-riſe, 
or after Sun-ſet, | 0 = 
5. If a North Dial for any given Latitude be 
required to be made, take a-Sheet of Oyl'd Pa- 


per, and proceed in all Reſpecte by the forega- | 


ing Directions to make à Saat h Dal for the Lati- 
tude propoſed, (only you may ſave the Labour 
of working for the Hours that you know will 


be of no uſe) which done, turn the Paper over, 


taking that End towards you which was far- 
theſt from you, and you will ſee through the Pa- 
per the true North Dial required, which I think 


will not need any further xplanation. 
wird oy hs hr hr 
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How 10 deſcribe au Er Dize8 Eaft Dial. 
Plate 12. Fg. 3. 


| Paving prepared your Plain wW XYZ, W 


ther Wood, Braſs, ec. Draw towards one 

Side of it the Line A B parallel to W Z, and in 
that Line chuſe a convenient Point towards the 
upper End thereof, as C,upon which as a Center, 
with any Extent of your Compaſſes deſcribe the - 
i . _ Aran 
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Arch DE, upon which from E, ſet off the Com- 


plement of Latitude, which in this Example 
we will ſuppoſe to be Latitude*54 deg. - whoſe 
Complement to 90 is 36, ſet off therefore 36 
deg. from E to D, and draw DC for the Axis 
of the World, then croſs this Line at Right 
Angles with the Line C E, drawing CF both 
Ways to the Edges of the Plain; chuſe any con- 
venient Point in the Line CF, as at 6, from 
which draw the. Line 6 6 parallel to CD for 
the Subſtile and Hour-line of 6, (which in Za# 
or Weſt Dials are always the ſame) continue the 
Line 6 6 at Pleaſure, as to G, with the Extent 
from G to the Line CF, keeping one Foot of 
the Compaſſes in G, with the other deſcribe the 
Semicirele QR, which divide into 6 equal 
Parts both Ways from the Line G 6, and lay- 
ing a Ruler from G over theſe Diviſions, it will 
cut the Tangent-line C F in. the Points & & *, 
e. from every one of which Marks draw Lines 
parallel to C D, they ſhall be the Hour. lines 
required, which (beginning at 6) muſt be num- 
bred upwards with 5 4, and downwards with 
7, 8, 9, 10, 11, the Hour of 12 can never 
come into an Eaſt Plain, becauſe at that Hour 
the Sun being upon the Meridian, 1s juſt upon 
the Edge of the Plain. | 
The Stile is a thin Plate to be fixed upon 
the Hour line of 6 perpendicular to the Plain of 
' the Dial, being from End to End, equally of the 
Height of the Line G 6, the Extent with which 
vou drew the Scmieircle, 
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SECTION v. 
Of an Erefl Direũ Weſt Dial. 


A N Erect Direct Weſt Dial is deſcribed in all 
Reſpects by the Rules given for the Eff 
18 only appear differently in two Particu- 
rs. 2 
1. The Eaſt Dial is elevated towards the Left 
Hand, but the Wet Dial is elevated towards 
the Right Hand, as the Za# Dial would appear, 
if ſeen through the 
alſo exactly the ſame. 8 
2. Whereas the Eaſt Dial contains the Fore- 
noon Hours, and is numbred from the upper part 
downwards, with 4, 5, 6, 7, 8, 9, 10, 11, the 
Weſt Dial contains the Afternoon Hours, and is 
numbred from the lower End upwards, with 1, 
2, 3, 4, 5» 67, 8, the Stile being the ſame, 
and ſtanding upon the Hour-line of 6 in both. 
For the Figure of a Neft Dial, See Plate 3. Fig, 2. 
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How to deſcribe the Hour-lines,, &c. upon an Ereft : 


South (or North Dial) declining Euſt. 


Lthough we have given Directions (Chap, 


2. Page 34.) for finding the Declination of 


any Plain, yet theſe Directions requiring ſome 


Knowledge in Aſtronomy previous to the Pra- 


2 Quee 


ET] | 


Papef, the Divifions being | 
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|  Qiceof them, and this being deſigned for the 
 - Uſe of thoſe that have not acquired a ſufficient 


Knowledge in the Mathematicks, I ſhall give-a 


Method, whereby (Mechanically) to take the 
Declination of any Plain, as followeth. 


Take a fine board of Wainſcot, or the like, 


of about a Foot. ſquare, or more or leſs at 


Pleaſure, and plain it very fine, or eiſe paſte a 


Sheet of ſtrong white Paper very fmooth, on one 


Side of it, as you ſee in the Figure, the Board 


X repreſentedby AB CD. ' From the 

Plate 12, middle of the Side A B, ere the 

Hg. 4. opp x y 2, and in the 
1 


iddle thereof, as at y, row one 
Foot of r A- and with the other 


Po int at ſeveral different Extents, draw the Con- 


centrick Circles, as you ſee. in the Figure, (it mat. 
ters not what Diſtance they are from each other, 


or whether they be equally diſtant among them- 
ſelves) this done, erect a ſmall Pin of 3 or 4 
Inches in Length, exactly perpendicular in the 


Center of the Circles, and then is your Inſtru- 


ment ready for uſe. | | 
Nore, If you are doubtful of your Performance 
in erecting the Pin exactly perpendicular, you 


may place the Pin before you make the Circles, - 


and then with one Foot of your Compaſſes in 
the Middle of the Top of the Pin, with the 


other deſcribe the Circles as before, and then 


7 me ſure that the Middle of the Top of the 


in, where you placed your Compaſles, is per- 


pendicular to the (ſuppoſed) Center of the Cir- 

les, whether the Pin be perpendicular to the 
Plaid, or no, and then draw a Line perpendi- 
ular to the Side A B, and to cut each Circle ex- 


aAy-in two On, proceed to make uſe of the 


Aluſtrument, as followeth- 0 - 


Place 


* * 
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Place the Inflrument exactly parallel to the 
Horizon, with the Side A B againſt the Wall 1 
or Plain, whoſe Declination you defire to know, 
and then about 7, 8, or 9, in the Morning, 
(when the Sun is clear of the Refraction of the 
Horizon, and before 10 or 11 a Clock, becauſe 
then the Sun riſes but ſlowly) obſerve, which of 
the Concentrick Circles the Top of the Shadow of 
the Pin cuts, and where it cuts it, and there 
make a Mark. This done, let your Inſtrument | 
ſtand yn-rem:ved till the Afternoon, and then 
wait till the Top-of the Shadow cuts the ſame 
Circle again (for all the Time between the Ob- 
fervations the Top of the Shadow will cut the 
inner Cireles) and there where it cuts the ſame 
Circle make a Mark, then divide the Space be- 
tween theſe two Marks into two equal Parts, 
and in the exact Middle between them, on the 
ſa me Cirele, make another Mark, for that ſhall 
be the true North Point ; then (as you were 
taught in Sed. 1. of this Chapter, or by the help 
of a Line of Chords on a. Sector, if you have it 
find how many Degrees are contained between 
the laſt Mark found, and the Point where the 
Line xy z cuts the ſame Circle, for that is the 
Declmation of the Dia /; and-if the Mark laſt 
found falls on the Eaſt. ſide of the Line x y 2, | 
the Dial declines Eaſt, if on the Weſt-fide, it de= 
clines - Weſt, but if the Line be . juſt in the 5 
Middle between the two Marks, it is a true 
South Plain, and hath no Declination at alt. 
Note, In your Morning and Afternoon Obſer- 
vation, as above, you nerd not regard the Hour 
Make Day, nor the Sun's Altitude, fo as to 
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Kues what they are, but only obſerve the two Jil 
4 Points, where the Top of the Shadow cute thb | ' 
. ſame Circle as before, and if at your firſt begins 1} 
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5 ecke Morning, the Top of the Shadow 


doth not fall exactly upon a Circle, wait till it 
doth ; for as the Sun riſes the Shadow paſſeth 
from one Circle to another, viz. from the greater 


dc the leſſer, and the contrary at” his falling in 


the Afternoon. 


Having thus found the Declination. of the 
Plain, your next Work is to proceed to make the 
Dial, which for an Example, ſhall be a South 
Dial declining Eaſt 40 deg. for Latitude 54 
dep. co min. N05 

In performing the Work of this one Dia,, 
you have alſo made three more, as is fart her de- 
monſtrated Page 50, and 51. and Plate 3. Eig. 
4. to which I ſhall refer the Learner for farther 
Inſtruction in that Variety: But of theſe four 


© the South declining, Eaſt is that in the lower, 


Part of the projection, for making of which, 
firſt, towards Ss upper. part of your Plain, 
draw the Line E W for the Eat and Weſt, or 
Horizontal-line, in which chuſe a: Point, as at 
Ay for the Center of your Dial, upon which de- 
ſcribe the Semicixcle Z ME. Through the 
point A, in the Horisontal-line EA W, and at 
right Angles to it draw the Line A M, which 
divides the Semicircle Z ME into two Qua- 
drants, of which that towards the left Hand, 
viz, the Quadrant A Z M, ſerves for our pre- 
fent Purpoſe, becauſe the Dial declines Eaſt, and 
conſequently the Subſtile, @>c. falls in that 
Quadrant.: Therefore, ſet 40 deg. (the Plain's 
Declination) from M towards Z, upon the Arch 
MZ. and through the Point where that falls, 
and from the Center A, draw AD the Line of 
Declination, then ſet the Complement of Lati- 
tude, viz. 36 deg. (becauſe the Latitude is 34. 
and-its Complement to 90 is 36) from WM 


Mark where that falls, ' and from the Center 
' at pleafure in the Horixontal- ne W A E, at-a con- 
"thence draw a Line parallel to A M, to cut 
parallel to the Horiontal- line WA E, as the Line 


tal. line, and ſet on the Line A D from A to D, 
and through D draw a Line parallel to A M, 


for a Triangular Plate in that Farm, erected | E 
Tren upon the Subftzle A, ſhall "3 
its upper fide cap a Shadow to the Hour of - 1 


bone Foot of your Compaſſes, where the Tan- 


in the Point of Interſection, with the other ſin- 
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fime Way upon the ſame Arch, and thro“ the 


A, draw the Polar Line A P, then aſſume a Point 
venient Diftance from A, as at B, and from 
the Polar Line AP in P. Prom P. draw a Line 


PC. Take the Diftance A B upon the Horizon 


>] * 
4 N . * 4 . 
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to come into the Horizontal-line t R, and conti- 
nue it thro' D till it cut the Line ? C in 8, a 
Ruler laid from A to 8, and the Line A'S drawn 
thereby, is the Sab/iile of che Dial. Then at 
the Point 8 erect a' Perpendicular to the Line A 
8, as the Line 8 T. Set the Diſtance RD from 
S to T, and draw the Line A T, ſo ſhall the 
Triangle SAT e Stile of the Dial; 


* 
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— — 


the Day, when the Hour- lines are drawn, which 
is the. next thing to be done. f : 
For drawing the Hour-lines, aſſume a; Point 
in the Sub/tile at pleaſure, through which andzac 
right 'Angles with the Sahſtile, draw the Tan- 
gent-line P F as long as you can, and. ſetting 


gent- line cuts the Suhſtilar, take with the other 
the neareſt Diſtance to the Stile, or Line A T, 
and with the ſame Extent, one Foot remaining 


the Point Z in the Sahſtile, and with the ſame 4 
Extent (one Foot reſting in ) deſcribe the ge 
micirele min; this done, lay a' Ruler ſrom IJ 


(the Center of the Semicircle) to the Point e 
8 | = the 
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the Tarigent-line F F cuts the Meridian A M,.as 
O; begin at O to divide the Semicircle into 

7 equal Parts, at eyery one of which make a 


Mark. Then lay a Scale from E, the Center of 
the Semicir/e, over the {aid Marks, it will cut 


the Tangent-line in the Marks XK & & &, cc. 
And Laſtly, lay a Scale from A, the Center of 
the Dial, over theſe. Marks & & &, &c. in the 
Tangent-line, and Lines drawn thereby will be 
the true Hour-lines of that Dial. - 


In this, as in a South Dial, the Hour of I2 | 


is at the Meridian, or middle Line of the Dial, 


and the reſt numbred forwards with 1 2, and 
backwards towards the left Hand with 11, 10, 


9, 8, 7, 6, 5, 4, as you fee in the Figure. 


2 b . . E.. E . £09 d 


s E C T. vii. 


Of Dials declining from the South Weſtward, Plate 
k Eo” a 2 12. Fig. 5. | | * 


F IRST, Draw the Horizontal. line WAE, 
and upon the Point A in the Middle of it, 
as a Cnter, deſcribe the Semicircle Z ME, as 
you ſee taught in the laſt Section for Dials de- 


. lining from the South Eaſtward, and draw A 


M perpendicular to WE, which will divide the 


Semicircle Z M E into two Quadrants; and as 


in the South Eaſt declining Dial, the Quadrant 
AZ M was of Uſe, ſo in this the Quadrant A 
EM muſt be made uſe of, becauſe in it the Sub- 


tile and other Parts of the Work neceſſarily fall, 
and there is no Difference in the Operation, on] 


inſtead of ſetting from A or M, c. to the left 
| : Hand, 


Dang ms: cat a -.... 


South Dial declining — farcas the other 


the. Directions given in Sect. 6. and p. of Mecha- 
nick Dialling, yet I:ſhall here, fon the Learner's 


cliner and "a Boles ſhould h 


Meck icks Ds 77 . 279 
Hand- is the: lat, you ſer: um. or M ev. to 
the right Hand in this; ſo that if che- laſt had 
been drawnapon oyl'd Paper, or auyotber tran- 


ent thing, ſo a8 to be ſean(chtough on ras 
ko af he, Pap Paper, it wonld be 1 


did Eaſt, and for the ſume Latitude: only, the 11 
muſt be 1; and the: i o muſ be ag and fo ii tlie 
reſt;; and the North Decl iner art al ſa deduced 
therefrom, as is , JE 
before-mentioned: | 
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Of Ren on Welk Reining or ig Dia. L 


; 4k 
Lthough- we have iven Dienstes 

A 12.53)/fos reduci aud Welk) ma (Page — 
new; Declinations;, and ſo ma 


for any given Latitude te nem Latitudes and 
v. be performed by 


Improvement, ſhem how they may ber don 
Machanionlly Without any ſuch Mtera tion whether 
they he, Tast or Welk, Reclinings: 20 luclining.! 

It will be neceſiary: fink ca iſe, that Eaſt 
azad. Weſt Recliae re have their, Centers near the 
Bottom, and ing this the Incliners of both ſdrte 
bave their Centers near the Top: Phe Weſt Res 


wwe their 

tete — IDES. | and the Weſt 
clinexs) and Tall liners; have) their Canmte 
walk: commadiquſly. toujatds. che 921 Hand 3 
Thorafere, 257 Is! o C71 21; 's 4 15. 
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235 Mechanic Dialling; 
Suppoſe I would make an Eaft Dial to recline 
45 deg. for Latitude 54 deg. | _ 
Having prepared my ſquare Plain WX Z, 


Plate 12. where I may moſt convenient] 
Fig. 6. chuſe my Center; and I find Erf. 
ttat all Recliners both Eaſt and 
Weſt, have their Centers at or near the Bot- 
tom 3; and ſecondly, I find that Eaſt Recliners 
ſhould have their Centers moſt towards the left 
Hand); therefore at the Bottom of the Square 
W XY Z, draw the Line 8 N for the Meridian, 
in which, not at the Middle, but rather to- 
wards the left Hand, as at A, I chuſe the Cen- 
ter, and from A r to the Line 8 N, 
draw A E; alſo _ one Foot 'of your Com- 
pats in A, deſcribe the Quadrant T U, and 
et off 45 Degrees (the Reclination of the Plain) 
from T towards U, and through that Point in 
the Quadrant where the 45 degrees end, and 


D 
Ons 


ſet off upon the {ame Quadrant from T, the 
Complement of Latitude 36 degrees, and thro' 
the point where that reaches upon the Qua- 
dtant, and from the Center A, draw the Line A 
P; chen in the Meridian Line N 8 chuſe a point 


Line pargilet to A E, which will cut the Line A 
P in P. From that Interſection at P, drawa Line 
parallel to the Meridian-line 8 N, to come to 
the Perpendicular AE in C; and alſo from the 
Line AO in O, take the Diſtance A O, and ſet 
upon. the Perpendicular AE, from A to E, and 
draw E G parallel to 8 N, which will cut BP 
continued in G; ſet alſo the Diſtance C O from 
A to pon the Line AO, and draw the 
Li 


u 
R parallel to B P; take alſo in your 


I conſider by the foregoing Rules 


from the Center A, draw the Line AO. Allo 


at pleaſure, as B, and from that Point draw a | 


Com- 


2597, © r 


Compaſſes the Diſtance A R (from the Line 8 
N) and ſet it off 2 the Line G B, from G to 
8, a Line drawn fro 

tile of the Dial. Draw 8 M perpendicular to A 


. 25 take in your Com the Diſtance Q. 


and ſet from 8 to M, and laying à Ruler 
from the Center A to M, a Line drawn by it ſhall 
be the Stilar Line, the Triangle ASM repre- 


ſenting the Stile, which being erected perpendi- 
5 6 = Suhſtile 


cular to the Plain of the Dial upon Mile 
A8, ſhall give the Hour by the Shadow of its 
785 Edge, which will be parallel to the Axis 
of the World. 2:4 RATES 97 
For drawing the Hour. lines, chuſe a pdint at 
pleaſure in the Subſtile A 8, and through that 
at right Angles draw the Tangent-line I K as 
long . as you can, and with one Foot of your 
Compaſles in the Point where the Fangent-line 
1K crofles the Subflile A 8, take with the other 
the neareſt Diſtance to the Stile A M, which 
done, (keeping the other Foot yet in the aſore- 


ſaid Interſection) turn the Compaſſes about, tilb 


the Semicircle, will cut the Tangent: line I K un- 
equally in the Points * * *, . And Laſt-- 
ly, # Ruler laid from the Center A to theſe: 
Marks * & &, cc. in the Tangenk. line, and: 
Lines drawn thereby, ſhall. be the true Hour- 
lines required. | 10 8 

X 2 The 
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m A to 8 ſhall, be the Sub- 


1 
1 
| 
| 
| 
5 
14 
[| 


« BJ 
% 
F 
* 2 - 
9 * 
8. FT ; : - * - p 8 % 1 9 
. * 8 as 4 ** » 
— — é — 2 —— 
„ .d — 


232 Mechanick Dialling. 
be Line 8 N being the Meridian and Hour 
line of 12, you muſt Place 12 at the End of it, 
and the reſt. 11, 10, 9, 8, 7, 6, 5, 4, as you 
ſee in the Figure. | | 

In drawing this, you have in Effect drawn 
three more; as. * 1 

I. If it was turned upfide down, the ſame 
fide is a Weſt Dial incl ining 45 deg. only the 
Hours are for the Afterneen, as for 11 put 1 
for 10 2, and then the Sahſtile will conſequently 


be as much on the right Hand of the Perpendi- 


eular, as now it is on the left. 

2. If it was drawn on oyl'd Paper, the Back- 
fide would be a Weſt Dial recliniug 45 eg. 
only the Figures inſtead of 12, 11, 10, 9, ec. 
mult be zz, 1, 2, 3, &c. . | | 

3. If the Meridizn-line 8 N be turned up- 
wards, the Back-ſide will be an Eaſt Dial in- 
elining a5 deg. and the Figures, as they are, on · 
W the Subſtile muſt be as far to the Left 


pant of the Perpendicular A E, as now it.ts0n 


che Right. 
WS Sr Er hrs br 
; \. BEC'F. „ 2 


of Dirk Svath br North Plains Inclining or Re- 

e 4 © clining. | 

fr neelllefs to give any Directions about 
Direct Nortb or South Reclining or Inclining 


Dials, beenuſe they ate erect direct Nesth or 


South Dials in ſome other Latitude; and how 
to reduce ehem to ſuch, you are fully "taught in 
Sect. 5. of Inſtrumental Dialling, Page 192, 193, 


194, and when they are reduced to direct North 
Dials 
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Dials in another Latitude, they are made by the 
Directions given, page 218, and 220, to which 
(to avoid Repetition s) I. ſhall refer the Learner- 


in this Caſe. 


e 

To deſcribe the Hour- lines uton 4 South or North 
Inclining, Declining, or Reclining Plain. 

THESE Dial tough different in Situs-- 
tion, are the ſame as to the Method of 

ph e z för the South Inclining ew 


5 


and North Iaclining n as alſo the Sou 
Reclining Declining, and likewiſe the North 


. Reclinjng Declining, are the ſame, only diffe- 


rently placed, and are to be projected by the 
following Rules. 3 
Note, You are taught in ct. 10. of biſlrumen- 
ta! Dialling, Pag. 205. how to reduce (Pl. 13. g. .)! 
auy Declining Reclining Dial, for any given La- 
tituds, to a new Latitude and new Declination, 


where it will be an upright declining: Plain; 
which being done, you may proceed according 
to the Directions given in &. 6: of Mechaniih- 45 
Dialling, Pag. 223, to 228 ; but becauſe that 
requires Trigonometrical Calculation for finding the 


new Latitude, and new Declination, (which we 
ſuppoſe ſome Mechanics are not capable of.) I: 
ha ſhew, how it may be done without any Tri- 
gonometrical Operation whatſoever. 


I ſfrall inſtance in a South Dial declining Eaſt 


26 deg: and 'inclining 35 deg. for Latitude 31 
30 min. * 6 y 
faw a Line on the upper- ſide o r Plain 
r 


U N rr I — 


r ⁵˙˙& A A Oo TT rt 


234 Mechanic Dialling. | 
parallel to the Horizon, which mark with E W, 
dir. (becauſe the Dial faceth to the Sonrhward) 
put E at the right Hand for Eaſt, and W at the 
25 Hand for Weſt; aſſume a Point in the Line 
E e &, for a — upon L. with. 
any Extent of your C s, (the longer the 
mats ow ths drant x y, and through. 
x draw the Line Ax X perpendicular to WE; 
divide the Quadrant into 90 Degrees, as you 
are taught in Set. x. of this Chapter, Page 216, 
or by a Line of Chords (the making of which 
1 ſhall ſhew hereafter) which is much more ex- 
peditious, and upon theſe Degrees of the Qua- 
1 from æ the Complement of Latitude 


38 3 deg. the Declinatien 26 deg. and the In- 


clination 36 deg. making Matks in the „ N 
where theſe Degrees fhall fall, and through 
theſe Points in the Quadrant, and from the 
Center A, draw the Lines Ab, Ac, and Ad. 
Then chuſe a Point in the Line E W, towards 
the Quadrant, as at B, from which draw a 
Arait Line perpendicular to E W, or parallel. 
to A X, as the Line B P, to cut the Line A d 
(the Line drawn from the Center A through 
the point where the Complement ot Latitude, 
reaches in the Quadrant) in the point E, and 
through that Interſection at P draw the Line P' 
C parallel to W E, which will cut the Line 
of Inclination A c in O- Take in your Com- 
| _ the Extent AO, and ſet on the Line AX 

m A to F, and through F draw. F G: paral- 
lel to P C, then take in your Compaſſes the Ex- 
tent C O, and ſet it on the Line A X, from 
A to L, and draw L D parallel to WE, te cut 
the Line of Declination A b in D. Set the Di- 
thance AB from A to V, upon the Line of De- 
clination A b, and from V draw V K parallel 


to 
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W WE, to cut the Line MK. in K. Take in 


your Compaſſes the Extent VK, and ſet off upon 


the Line G F, (but on the comrary Side of the 


Ferpendicular) from F to M, and dta w M N. 
rallel to NX, to cut the Line WE in the Point 
N. Then becauſe the Plain isa South leiter, 
(or if it had been a North Refine it had been 
rhe fame) take in your Com paſſes the Diſtanee 
E D, and ſet upon the Line FG, from F to H, 
for a Meridian Line, or the Hour-line of 12 3; 
take in your Compaſſes the Diſtance l L, and 
placing one Foot in K, extend the other to the 
int X ; then take thewhole Diſtance A X, and 
ſet upon the Line of Inclination A c, from A to 
Q, and from Quraw'QR parallel to B G, to- 
cut the; Horizontal-line WE in Rz take — — | 
Compaſſes the Bxrent AR, and with one Foot 
in M, extend the other in the Line MN tothe 
Point 8, and draw the Line A S-for the Subſtile, 
and draw 8 T icular to A'S, and upon 
the Line 8 Met the Biſtance OR from g to L., 
and draw the Line A T. for the Stile, ſo ſull the 
Triangle 8 T x ntothe Stile tolbe erecteil 
perpendicular to the Line A8, and to ſtand up- 
on that Line, the Side A T being parallel to the 
Axis of the World, and its — nag mthe 
Hour-lines determining the Hour ofthe Buy. | 
For drawing the Hour-lines upon'this 


chuſe a Point in the Subſtile A 8, 3 


that Point, and perpendicular to A 8, draw thi 

Tangent-line E g to cut the Subftile A S in the 

Point h, take the neareſt Diſtance from the Point 

of Interſection at h to the Stile A T, and keeping 
one Foot in h, turn the other about to the Point 
E, in the Subſtile A 8, then keeping that Foot 

in AZ, with the other draw the Equinoctial Cir- 
cle to touch the Tangent. line, then lay a — 8 
8 rom 


„„ 


th 
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from E the Center of the Equinoctial- line; to- 


the Point where the Tangent - line cuts the Meri- 
dian-line A H, as in the Point O, and obſerve 
| where that Ruler cuts the Equinoctial Circle; 
and from that Point begin to divide the Semi- 
eircle into 12 equal parts, as you were taught, 
Page 21. and then, as you have been formerly 
taught, lay a Ruler from the Center of the E- 
uinoctialat A over the equal Diviſions in the 
Circle, and obſerve, where it cuts the Tangent - 
line, as in the Points & * &, c. And laſtly, 
Lines drawn from the Center A through the 
| Marks * & X, cc. ſhall be the true Hour. lines 
of that Dial. | 
For — Hours place 12-at the Me- 
ridian-line at H, and 1, 2 towards the right 


Hand, and 11, 10, 9, c. towards the left Hand 


as far as the Hours extend. | | 
Note, It is beſt in- drawing this or any other 
Dial, to draw all the preparative Lines with 
Charcdal, or Black Lead, or the like, that they 
may be taken clean out, when you have put on 
the Hour- lines, and ſuch other Furniture, as you 
think fit to put upon your Dial. 
- I might. proceed to ſhew the Method of ma- 


king Inclining Dials declining from the South- 


weſtward, as. alſo North Recliners declining 
Eaſt and Weſt, but they being all, (with a little 
Confideration) included in this, Iſhall only for 
the making of them give theſe general Rules. 
om” + An Incliner declining from the South-Eaſt; 
ward, is what we ha ve juſt now-ſpoke of. . 
2. The Iacliner declining to the South-weſt- 


ward, is done by the ſame DireQions,.,only-the 
. nn in the Eaſt Decliners is on the 


right Hand Quarter below the Horizon, muſt in 
the Weſt Decliners,, or- thoſe that decline _ 


— 


the South - weſtward, and alſo incline, be in the 
left Hand Quarter below the Horizon or Line W 
E, which may be beſt conceived by ſuppoſing 
this Dial to be drawn on 6yl/d Paper, and look- 
ing through the Paper, that which on the right 
Side of the Paper'was an inclining Dial declining 
from the South-Eiſtward, will, (looking thro? 


the Paper) be an inclining Dial declining from 


the South Weſtward, ec. 
3. A North -declining Eaft Recliner is the 


fame of. a South declining Eaſt Recliner, only 


the Horizontal- line WE muſt beat the Bottom 
of the Dial, and the Quadrant deſeribed there- 
on upon the Center n, muſt be above the Line 
Line E W, and towards the left Hand, and may 

be repreſented by a South declining Eaſt Recli- 
ner turn'd Bottom upwards with the fame Side 
towards you as before. 

4. A North declining Weſt reelining, is the 


fame with a South declining Weſt inelining, orly 


(as before) tlie Horiwntal Line *E'W*muſt be at 
the :Bottom, together with the Center of the 
Dial, andithe Quadrant muſt be above the Eine 
and! towards therright Hand, and may be repre- 
fented dy!the:DiaValready-deſcribed, if imaginit 
to be done upon oyd Paper, and ſeen through 
being turned Bomm upwartis ; but of this fee 
1 Huge, 110, and 111. 


Note, The tHourscon the North Dials muſt be 55 
numbred the contrary Way to thoſe of the South 


Dials, and for what Hours to put upon any 
North Dial, whether deelining, rectining, &. 
S Chap, 1.98. 10. Page 18 9. 57% 


Ihave not drawn the 'Hour-tines th the nl 
now · deſeribed, left it ſhould: too much conſaſe 
the Scheme, it being eafy to r 

will . 
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will fall, when drawn from the Center A thro' 
the Marks * & *, &c. in the Tangent- line. 


Seren sss es 
= SECT. XI. 
4 8 | 
A very plain and eaſy Way to make a Dial, that ſoall 
give the true Hour by Reflection on a Celing, where 


the direH Beams of the Sun can never come, and 
ſhall repreſent the Sun's Motion as true and regu- 


lar within abe Houſe, as his natural Motion is with 


out, provided the Window open to the Southward, 
er ſo that the Sun may ſhine in. or near it. 


| AK E Piece of a clear Looking-glaſs, a. 
| bout three Quarters of an Inch broad, and 
fix it in a Window that looks to the Southward, 
(the nearer the Out- ſide of the Window that 
it Rands, the longer the Sun will ſhine upon 
it, and therefore it would be better to make ſome 
Convenieney to place it upon, quite without the 
Window, that the Sun may ſhine upon the Glaſs 

as long as it + 0X upon the Wall) — ger -_ 
do place s very exact rallel to the 
Horizon? for if you at Fran fey ou throw 
all the Work amiſs. This done, hold a Thread 
with a Plummet exactly over. the Glaſs, and ob- 
ſerve where the Shadow of the Fhread falls up- 
on the Floor exactly at Noon, and there draw « 
Line 3 croſs the Floor a8. far asyou can, for 
this will be a true Meridian, or North and South 

Line; but if you have not the ity ofa 
Zood Clock, Watch, or Dial, you may find the 
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erue North by the Directions given, Page 224, 
and 225, and having by any Means found the - 
true North from the Glaſs, and thereby deſcri- 
bed a Line upon the Floor, or (which is the 
ſame) ſtretch'd a Thread directly North from 
the Glaſs ; take a Thread and Plummer, 
(the Plummet having its lower End brought 
to a Point) and holding your Hand up againſt the 
Cieling, with the Thread in your Hand, and the 4 
' || Plummet playing freely, move your Hand to and 
fro, till the Point of the Plummet reſt over or | 
upon the Thread or Meridian-line before four 
and there-where the upper End of the Th | 
, || toucheth the Cieling, make a Mark. Do the | 
; ſame at the other End of the Thread or Meridi- 4 4 
an-line upon the Floor, and make another Marx 
upon the Cieling ; then with a Carpenter's Line, 
or a ſtrait Ruler, draw a Right-line between 
| thoſe two Points, which will be a true Meridi- 
| | an, or North and South Line, upon the Cieling. 
Then becauſe the Sun's Meridian Altitude, when” 
in the Ein, is equal to the Complement 
of Latitude of the Place, and becauſe the Angle 
of Reflection is always equal to the Angle of 
Incidence, viz. a Line imagined to be. drawn 
from the reflected Spot upon the Cieling, to the 
Middle of the Glaſs, makes always the lame An- 
le with the Plain of the Glaſe, that a Line 
rawn from the Sun to the ſame would da, it will 
follow, that the Equinoctial muſt croſs the Me- 
ridian juſt in that Point that makes an Angle with 
che Plain of the Glaſs equal to the Complement . 
of Latitude of the Place, which Point in the Me. 
ridian may be thus found. . 
Quſe one Perſon tp bold a Thread. exatly 
upon the Middle of rhe Glaſs, and ftretching it 
tight, hold the other End up to the Meridian | 
MFG, up | 
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upon the Cieling, to make. (as near as you can 
| eſs) an Angle with the Horizon equal to the 
4 -omplement of Latitude 3.and holding it there, | 
apply the Side of 'a Gunter's Quadrant to ig if 
gk too great an Angle, (keep that End faſt 
upon the. Glaſs, and) flip a little more of tha 
hread out of your Hand, and ſo movinggently 
to and fro, find where it makes juſt the requir'd 
Avgle © ſappoſe of 382, if it be for Latitude 
512 rg) there make a Mark in the Meridian 
apon' the, Cieling, for there the uinoctial 
Wut eroſt it ; therefore through that Mark draw 
Line, croſs the, Geling at right Angles, with 
for i nit” Meridian, to, repre: 
quinogSHal. - ge oe e e ee 
Nbre, Te Rin Be by ell to put the Thread | 
throygh the Holes in. the Sights. of the Gun- 
- tecr's' yadtapts, and letting the. Plummet play 
freely, proceed as before- 8 
+1 Keep, your Thread ſtill faſt, one End. in the 
middle of the, Glaſs, and the other End. in the 
Point, where the XquinoQial cuts the Meridian 
in the Cieling, turn your Quadrant with its Cen- 
ter to the Center of the Glaſs, and its. Side or 
Semidiameter exactly along. by the Thread, prop- 
ping or otherwiſe ſecuring it that jt may not fir, 
hen (becauſe every 15 Degrees of the- Aquind- 
Rial is an Hour of. Time) re move the String 15 
Degrees of the N oblerye where it 
cuts the Æquinockial, when ſtretched to it, and 
there make a Mark ; do the like for the next 
ur, removing the Thread to 30 Degrees, and 
fttetching it to the Equinoctial, make a Mark, 
| dev cuts it; do = like at 45 deg. do, ec. 
ag far as you, can, which dene, rempve, ygur 
Quadrantt | the other Side of the ier ah and 
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ſen of 154 30, 454 6e. din Degrees, rake 
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down by the Sides or Walls of the 
well as upon the Cieling over it; if you conti- 
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Marks on the other half of the AquinoQial, and 


ſo you have the Points where the Hour- lines in- 
terſect the Equinoctial, which are to be num- 
bred with 12, where the Meridian cuts the E. 

inoctial, and from thence Eaſtward with 1, 2, 
3, c. and Weſtward with 11, 10, 9, Cc. a8 
far as the Room extenßdſs ess. 
. - Nate, Lou may continue the quinoctial 
oom, as 


nue the Quadrant at the aforeſaid Elevation, and 
oont nue the ÆEquinoctial down the Wall, ſo a8 


that it may: juſt coincide with the Plain of the 


Quidrant, which may be done by continuing the 
Thread parallel to the Plain of the * ell 
it touch the Wall ; and though the Wall be ne. 


ver ſo irregular, the AquinoQtial may be by this 


Means continned, and the Hours upon the Wall 
as well as the Cieling, may be found by every 
15 deg. removing the Thread. 3 
0 Aoforthe Hour-lines, they are to paſs thro* theſe 
ſeveral Points found in the Equmottial by the > 
foreſaid Means, but they muſt not cut the Equino- 
tial at right Angles, To find the Center, fry ar 


of Interſection of the Hour-lines will be difficult, 


becauſe it falls without the Room in the Air, for 
as the Equinoctial igelevated equal to the 


equal to the Latitude of the Place, ſo the re- 


YL 


14 


plement of Latitude, ſo the Pole is elevated e. 
qual to the Latitude; and as the elevated Pole 
is to the Northward from us, and a Line, ſup- 
pos'd to be drawn from it to the Center of the 
Glaſs, will make with the Horizon an Angle 


flected Axis of the World ſhall deſcribe an * 
infinite Line in the Air to the Southward, ma- 
Ping with the Horizon the ſame Angle. 
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Hut becauſe the Pole or Center of the Equi- 
noctial falls without in the Air, it is not ſo cal. 
ly aceeſſible for drawing the Hourlines; there- 
_ to 3 that Inconvenienc . — oblerre Are 


(Sect. ) For 
. — 


e.every Hour-lins — — 
with the Meridian, and in this Caſe, they muſt 


make an Angle equal to the Gomplement of the 


e with an r r "As > OO 
—— 4 
Suppoſe 1 — make 1 an „ . Dial 


for Latitude 51 Degrees, 32 Minutes: North. 
1 mall 4nd! by the Directions given, Sect. 11 


that the Hour-lines make pay: URINE wat 


— . err malt fort nig bes 


03 — 
LIN TIA wi v0 128 © 20 


Ade ate YR age we 1 N wre 
makes with the Meridian ; t eir Com ltr 
ments. to be yy. with 4. Equinoctial 


1 
2 


— 


* 


> 


; 
r. 


PF 


found in the Equinoctial for the Hours, 0 
draw Lines to make the la ſt before: mentione 


Mining upon the Glaſs, 


i 3 _ 1 4 7 a * 
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Therefore, if through the ſeveral Points 


Angles with the # uinoctial- they ſhall be 
the engl Hour. lines required, «6d "he Sun - _ 

ſhall rellect the Light . 
at any Time of the Year «pon the 19 5 of - 8 
La DI: , 1 et ye Wy -- 


. 19 Wat is ia ws? . he ry IJ 


sS & © © * 


I which the Hour. lines make wi 
"qu uinoQial, is meant while the Aquino- 

ial is continued upon the Cielin 
.. , rallelto the Horizon, and not with 4 
. ah to ite W continued e + 
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How to make a Line of Chords, whereby any: Num- 
_ of Degrees may eaſily be ſer off upon any: 


Circle, without the fore-menticned Trouble of dis 
viching it 5 1 f ; 


* po 
1 
# 
— 


Tribe a Semicircle, and divide the Circum- 
2 ference of it exactly into two equal Parts 
at c, then divide either of the Quadrants (as 
ſuppoſe b c) into go equal Parts, as you are di- 
rected in the firſt Section of -Mechanick Dialling, 
and you may draw the Line bc. Then upon 
the Plain where you intend to make your Line 
of Chords (whether upon a Ruler, à Paper, or 
Board) draw à handſome double Line and a 
- fingle Line at a competent Diſtance from it, fo 
as to leave Room between them for the Fi- 
pures, as you ſee Fig. 9. and let theſe Lines be 
exactly the Length of the Line bc, from A to 
B., which done, and the Quadrant ve- 


Plate 12. ry carefully divided into 90 equal 


Fig, 8. arts, as before directed, take a Pair 
1 of Compaſſes, and placing one Foot in 
the Point b, extend the other to the End of the 
firſt Degree, and keeping that Extent, place one 
Foot he End of the double Line at A, and 
ark where the other falls in the ſaid 


make 2 
Line, 


| ten again placing one Foot in b, as be- 
fore, extend the other to the End of the ſe- 
cond Degree, and ſet the ſame Extent on be 


JJ ˙¹¹ͤ ˙ · ²wumʃ̃ . ̃m:zʃAl!l ˙² OO EST” Ws „* Ann” 
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Lise K B frow'& — and Webs GI 
make another Mark. Prodeed in the fame Mans 
ner with the third, fourth, or fiſth Degrees, &c. 
till you have thus transferred all the 90 Degrees 

of us Quadrant ts the Line AB, (which if 
4 ght done, will be 1 upon the Line A 1 
heir largeſd-at firſt; and leſſening gradua 

the laſt) always obſervirig at every Fenth 

Degree, as 10, 20, 30, ec. to cafry the Divi- 
fion, through the fingle Line, and upon theſe Di- 
viſions place the Numbers, 10, 20 30, ec 
for the more immediate; Number of the Degrees, 
the jntermetliste Degrees betwdencevery-10, b 
ing to be numbred from the next leſs. gen ten 
as the third ſmall Divifion beyond 30 1293 ces 
and then is yeur Line of Chords fim ſned. 

It is always obſerved, that the Chord of 60 10 
equal to Radius, that is, when a right Line is 
truſy divided hy theſs Directions; the'Bwrens 
em the Begianing of the Line at A to the 5 
ee, is juſt equal to g d the Samidiametir 506 
the Circle, bu h. the faid Line was died 
oy org * ractice, ae ou wry draw 
a Circle, that you pri to e our Line 
of Chords, — — be a Cirdle of the: 
ſamen Bigueſd oſ that which! your” Lind of 
Choerils was made, td which, whaedes - 
ver Eine di Chords q te work wieh ene 
| 60 Degrees of the — (that is, I 
tont from the Beg innieig of the Line to t 
with that Exront, and one Foot where in- 


tend ta malle your: 7 * ſwerp a Cirele, — 
half, ar a quattdr of a Circle, as! do: ma 'h 
ee e when and when you have any 


| recs. 0 ſet u the Ct 
prey xe vpon the res Ft: 4 
Le _ the LR of Chords to the Bees a, 5 a 
| 13 pro> _ 
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re and with that Extent, and one Foat 

wen Point, obſerve where the oth 
Foint falls upou the Circle, and make a · Mark 3 
for that is the Number of 20 N pore: 


X 4 Mp LE, WY - 364 Jo 


— 


| up $09 1:1 $14.41" 
nis ee fer! 37 Dey cn u 6 
Qrant: dc, from drowarde gre ae Qu 
your Compaſſes in the B eginning of the Line of 
Chords. at A, and extend the other to 3). De- 
greet, (viz. to ſeven ſmall Diviſions beyond the 
Number 30) then with: that Extent” applied to 
the Circle; one Foot in the given Point d; the 
other ra ATION to n, the eee 37 deg. 
re irec #4 O57 ones AQ 
o meaſure a hen; Aube of a Circle, 1s ju 
the Re vetſe of this ; for, take the given Arch, 
or the Diſtance between the two given Pointe in 
2 Circle in your Compaſſes, and apply that Ex- 
tent upon ycur Line of Chords, ehe I 
one Foot upon the Beginnin Nr the Line 
qlpycedlc: Footfallcupon rhe ore regult 


h e E N UN L E. du. 
+ It jnrrquiced te thi Weh l fin-the 


8 . 


Semicitele de b. Place one Foot of your Com. 


paſſes in d, and the other in ny chat Extent ap- 
plyd to the Chords, gives 31 deg- r. 

But no Line of Chords will meafure any Cir- 
cle, but thoſe of the ſame Diameter with that 
from whom the Line is projefted-'; therefore it 


may be proper to make or have Lines of ſeveral 


Radius e but if you have not ſuch Variety, that 
8 may. us; 0 hs ale -emedied 
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- To meaſure * any! Part of any C 4 ( _ 
be to al: Jak, of or leſſer Radius than your 
Chords are made for, it matters not) take 


in your Compaſſes the Chord of 60 deg. 


trom your Scale, and with one Foot in the Cen. 
ter of the Circle that is to be meaſured, draw 's 
Cirele which will be parallel to the Gitele do be 
meaſured, but whether within or without, it 10 
the ſame; but in thie caſe, we will ſuppoſe it 
falls without the Circle that you would meaſure. 
Lay a ſtrait Ruler from the Center to the Point; 
from whence your Number of Degrees is to be 
ſet off, and obſerve where it euts the Circld aſt 
draw, and: maker ia Mark; ſrem which ſet the 
given Number of Degrees, and where thb Dev 
grees end, and from "che Center, lay a Rulets 
and obſerve where it cuts the firſt Circle; for be- 
tween t t Point, and the Point firſt e 
for 


is the amber of Degrees 1 


date foot , £419 
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nini ezdot fy 210 246i; T4; 2 

"In a the Semicircle x y 2, it is re- 17 u 

2 to ſet havin 37 deg. 2 x to Pla 12. 
2 5 Put. a no Chord to- Fg., 8. 

Ee A 6 

2 with ches e of. 60, draw the Cirele de 

b, upon which 37 deg. from d to n, and 

laying a Ruler from the Center to n, it cuts the 

inner Circle in d, and the Areh 4 0 in the leffer- er 


Circle, is _— to dn in the greater; vir 37 deg, 
as require 
I off Prot oo | 


af peak of 81 8 ſering of 0 
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But the, beſt Way. of dealing with ka * 
different Radius's, is by a · Sector, hereon you 
_ the Chords commonly marked C, which 

roceed Lage both RE to (hear) the End of the 
— Side ger cxadtly un- 
ted. aliks ; and. in order 2 . 
BA Part af any Cirelæ of what Diameter ſor ver, 
Firſts. Take in your Compaſſis the Radius/or: Se- 
midiameter of the Circle, on open your: gector 
to that Wideneſs,. that the Com asthey 
muy may reach from the Braſs Point at 65 on 
of the fler to the Braſe P or. Poinei 

at 2165 on the other Leg thereof; 3: then if yo 

22 ſet oF any Number off Degrees: (ſuppoſe 
470, from any Point in the Frriploꝶ of the faid 
Cirela, kee ping your Sector — Openiug, 
extend your Compaſſes from 45 on one Leg. to 45 
on the other, that Extent contains 45 Degrees: 


| J : Leg in the other will find the Point where they 


| Circles to any Radius or Aves containing any 
3 . of Degrees. 'i = 1 - 5 > 4 
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the Day, without, a « ae or Guomon, only: 9 
Shadow 1 4 one Part of it : paring h. Seer 
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of that Circle, and placing g one Foot where this 
and the ſame Method is to be uſed: for 
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ed to be in your Di 
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making. of them, 2h need have no R to 
the Latitude of Place, for that is to be con- 
fidered in the placing and not in the makin 
of them ; in order to which, Here pare à Piece o 
Wood. Braſs, or Tron, of Bigneſs at Pleaſure, 
in the Form of a \ Croſs, havin one "' 005 
the 'Four-Ends-16n er than any of Plate 12. 
the other three, and let the Thick. Fig · 9. 
neſs of it be about equal to the 
Length of one of the 1 2 Ends, as you ſee 
in the Fei e ed © e 
bc and cd'and I m he ofed equal,-and 
fg equal to hi, is longer th n any of them 3 
then'for r finding the Hours, take a Piece of plain 
Plank, or Wainſcot, as long as the Line f g, and 
as broad as the Length of the Line cd is intend- 
A; ſuch' a Piece is exactly re- 
prin dl ” Parallello zram, or long Square, fg 
ich "om; ad e r : Pur» 
poſe fol owing, ins, f 61 b df FM 17 
Take the Lean F WE = Cwtch? ore | N 1 
71 in your Compaſſes, fy with one Foot ian 
i, the ih Interſeckion of the Side k e with the- _\ 
$1de a h, and draw the adrant fn, which di- | 
vide into & equal Parts for 6 Hours, 6 17 
is a Quarter e of a Circle, and where theſe e equal . 
Divifions fall, make the Marke, * K X, e. 


Marks * * *, ec. will cut the Line fp I the | 
Points r x 2, exc. then the Poſition of this' Dial 1 
being to be with the End a b, to face the South; | 
and the upper rt of the Diat t6 lie patalle 

to the Equinoctial, (not to the Hotjzon Hs Su #5 
1 Clock will ſhine Juſt along (the IJ 4 
m or Pe; therefore place 13 art. m Ca] 6 & W 


— * 


e met pan, 
the” Corner a will paſs along the Line ml ; 
therefore take from your Projection the Diſtance 
Fr, and place from 12 to 1, Take alſo. fx, 


and place from m to 2, and the Diſtance fz 


will be equal to m; therefore, at I place 3, 
and at 3 in the Afternoon the Shadow of the 
Corner a will go quite off the Side 1 m, but 
the Shadow of . Point e will be come upon 

the Line fg as high as 2; therefore at 2 
place 3, and at x place 4, and at er place 5 
and then 6 muſt be in the Corner f, becauſe 
at 6 the Sun will ſhine right along the Line 
ef, place 6. alſo at the Corner c, COT the 
Sun at 6 ſhines right along the Line cd, and 
from 6 till 9 (if it be in a Latitude where the 
Sun continues up ſo late) the Shadow of the 
Corner at d is paſſing along the Line c b ; 
therefore take in your Compaſſes the Diſtance 
Fr, and ſet from 6 to ). Take alſo fx, and 
ſet from 6 to 8, and the Diſtance f 2 is equal 
to e b 5. therefore at the Corner b place 9, be- 
cauſe the Shadow of the Corner d goes off the 
Line b c at 9. Then for the Morning Hours, 


the Shadow of the Point-1 will enter upon 


the Line a m at the Point a juſt at 3 in the 
Morning; therefore draw Lines from 7 and 8 
in The Line b c,. which let be drawn parallel to 


comes from 8 and 5, upon the End of the Line 
that comes from 7, 1 then 6 will be in the 
along the Line I m, and 6 till 9 the Gba 
dow of the Point k is paſſing along the Side 

h; thorefore having er. 6 in the Corner 
+Þ draw Lines from the Points r x parallel, to 
8j b, and at theother End of theſe Lines, viz. 


a b, or m c, and having placed 3 at the Cor- 
ner a, place 4 upon the End of the Line that 


Corner m, becauſe 35 Sun ſhines juſt 


3 
. P 
= 
1 8 . 


1 ot D 2 — 
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upo on the Side i h, Place, ce the Hours of 7.8 and 
2 


9, F al When the w of the Point k comes 


at 9, the Shadow of the Point b.is at the Point 


d, and from 9 to 12, the Shadow of b n. 


along the Line d c, and: at 12 the Shado i 


b is come to c; therefore rake the Diangcs 
r, f, ahd f 2 and ſet from' e to 11 and 10 
the Diſtance f 2 being Juſt equal to cd, an 
then is your 'Dial'' fmſhed ; the Sun 4s it goes 


off from one Part of it, comes on te another, 
ſo that the Time of the Day may be always | 


found upon ſome- Part” or 0 er. of. it, When 
the San ſhines,” © 


The Reaſon why ' theſe Dials require Thigh” 


neſs as well às other Dimenſions, is 
being placed Kant to che ee the 
Sun ſhines upon the upper Face 
and at the Longeſt Day is elevated 2 > 
above the Plain of the Dial, and e ent 
the Shadow of a will fall at Noon in t e Line 
4 ch. but not in the Point m, but at an 9 
23 3 deg. therewith, which muſt be accounted 
for in the Thickneſs of the Body of the Dial. 
Note, It is not neceſſary that any one of the 
Ends of the Dial ſhould be longer than ano- 
ther, only for Ornament ; but if you would 
make one "of thoſe Dials for any Place beyond 
the Artick or Antartick Circles, where the Sun 
is ſometimes ſeen all the 24 Hours, it is ne- 
ceſſary all the Ends: ſhould be alike, becauſe 
then the Sun would come on to one Part as it 
goes off from another continually, which now it 
cannot, for the Sun coming up in the Mornij 
the Shadow of g would have quitted the 


5 


on to the Line a m at a3 but if f g was cut off 
* and f 2 made equal to a m, or ml, ec. 


1 4 "7 ebe 


| the 8 - 


5 


fi at: e, before the Shadow of 1 would'tome* 


4 1 
av. 
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the Shadow of 2 would juſt quit e when the 
Shadow of | enters upon the Line a m at a. 
The Sun's Place or Declination may be in- 
ſerted in theſe Dials as eaſily as in any; for if 
you take in your Compaſſes the Extent a m, 
and with one Foot in the Point or Corner a, and 
with the other ſweep an Arch from the Corner 
at m downwards, and with that from a Chord 
to the ſame Radius, ſet off every 5 or 10 deg, 
of Declination, or the Sun's Declination at his 
Entrance into each of the Twelve Signs, be- 
ing ſet off upon the Circle, and Lines drawn 
through theſe Marks to the Corner under m, and 
from thence parallel to b m, and c d will give 
the Sun's Entrance into the 12 Signs by the 
Shadow of the upper Point a, in the Summer 
Seaſon, while the dun ſhines upon the upper 
Surface of the Dial, ; but in the Winter, the 
like Method mult. be uſed with the lower Part 
for the Southern Sign, the Declination increafing 


*% 


ypwards, and decreaſing downwards. 


= 1 | 
The Sun's Declinination at his Entrance into the 12 
| Sign, is as followet h. 1 


. 


— 
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In making theſe Dials, there is no Regard 
to be had 5 — of the Place * 
being to be conſidered in placing them, which 
muſt be done ſo, that the * 4 Face of the 
Dial may be > parallel to the nt, the 
Line a m and b c, pointing at the South Part 
thereof ; in Order to which, having found the 
Meridian of the Place, ſet the Dial exactly 
North and South, and lay a ſtrait Ruler + 
long the Middle of the Dial, from h g to 
a b, letting it hang over at the End a b; 
then on the under fide of that Part of the 
Ruler that hangs over, fix a Gunter's * 
drant with one of its ſtrait Sides to the 
Ruler, and the Center towards the End of 
the Ruler; which done, elevate the End a 
b of your Dial by little and little, till the = 
Plummet (haying free Liberty to play) falls 
upon. the Complement of the Latitude of this%.ic 5- 

de; or, (which is the ſame) till the Plain 
of the Dial make an Angie with the Horizon . 4 
en. to the aforefaid Complement of Lati= * 
tude ; then is your Dial fit for Obſervation, *. 
there ding, dam ſome Side of it, upon 
which the Hour of the Day may be ſeen, if 
the Sun ſhines, TIP ITS tee £0 
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CHAP. XII. 
Olk Painting of Dials. 1 


Sees 
enn 


1. How to prepare your Oyl for laying on the Colour 


* 


ls 04 . _ x "he 


1 E one Gallon of Linſeed Oyl, and ſet 


= it upona Charcoal Fire, and when it :s about 
to boil, put into it two Pound of red Lead, and 
let it boyl together for about an Hour; but the 


| beſt way to know, when it is boiled enough, is 
to take a little of it out, and let it cool; and then 


if it roaps like thin Tar, it is enough. This 


done, put a lighted Paper to it, and ſet it on 
Fire, to conſume the greaſy Part of it, which 
w ill be done in a Minute or two, or more or leſs, 


according to the Quantity of your Oyl, and when 
it bas burnt long enough, clap a Cloath, or any 


other thing cloſe over it, and extinguiſh the 


Fire; after which, let it cool and ſettle, then 
decant the clear Oyl from the Dregs, and keep 
it in a Bladder for uſe. | 

This is called drying Oyl, and with this the 


ſeveral Colours :re to be ground, in order to 


paint, ſo as to endure the Weather, (being firſt 
dry, before it be expoſed) the ſeveral Colours we 
fall deſcribe hereafter, | 
ms 
7 


* 
'” 


# 
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„ o e Gold , id 6s 0 6% 
Leaf Gold. 


4 Take yellow Oker, and ind it with Wa- 
ter on a Stone, with a Muller, till it be very 
fine, and then lay it to dry, and when it is dry, 
take a Quantity of it, and grind it with the 
afore-mentioned drying Oyl, as you would grind 
other Colours, obſerving to put ſo much of each 
that it may be of competent Stiffneſs to work 
well, and of ſuch a Body, that it may ſettle it- 
ſelf ſmooth when laid on, but not ſo thin ag to 
run; and take Care to grind it very fine, and it 
will add the greater Beauty to your Gold that 
is to be laid on with. it. . 1 


8 T. m vp 
Of Colours uſed in painting Sun-Dials. 4 
THE Colours generally uſed in painting 
Sun-Dials, are,, | 55 
1. For White, Ceruſe and white Lead. 
2. For Black, 4559. Gan Ivory-black, Char- 
coal and Seacoal-black. | * 
3. For Red, Red Lead, Vermilion, and Cin= 
nabar Lake. OY: SEEN Tas 
4. For Green, Verdigreaſe 3 
For Blew, Indico, blue Bice blue Verdi | 


: 


6.41 


ter, und Smalt. a ; 2 2 
6. For Yellow, 1 oer and yellow Pink. 
7. For Brown, Spange g row. 


_ * 
6 f 4. f « - - 
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| How to prepare the Colours for Painting Sun- Dials, * q 


Of ileſe Colours you may compound Varicty of it her 


Colours, as, 


. A little Eamp-black with white, makes 
an Aſh colour. af | 
„2. Cinnabar Lake is a rich Crimſon Colour, 
but mixt with Bice, it makes a ſine Purple, ac- 
cording to the Proportion of Mixture; but mixt 
with white, it makes a. fine Carnation. , 
3. Blew Bice mixed with yellow Pink, makes 
a Green ; with Lake, a Purple; and with 
White, a light Blue. And note, that any Blue 
ant Lellow mixed, make a Green of fome ſort 
or other.” . 

4. Indico mixed with White, makes a Lead 
Colour. a : 
F. Verdigreaſe mixt with Yellow Pink, makes 
Ven Oral Green. 3 9 

y this Means may ſeveral other Colours be 

compounded, and, made lighter or darker, at 
Pleaſure, as à little Practice will make evident. 


EE ˙ o A XK == © j 


"SECT. III 


EF ORE you proceed. to the Painting of 
Sun-Dials in their ſevggal Colours, it Mirit 
d; that is, paint- 1. 


B 


neceffary that they be pri 
ed two or three Times over with Oyl.agd Co- « 
lour, prepared for that Purpoſe, to fill up _ 8 
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Cavities , which may (after plaining) remain in 
the. Wood, and to make it perfectly plain, and 
the more capable to receive and retain other 
Colours; and of all 13 » Spaniſh Brown is 
reckoned: to be the chief; for, not to mention 
its Cheapneſs, it dries kindly, and gives the 
Oyl ſufficient Time to-penetrate into the 
Wood, and conſequently alſo reſiſts the Wea- 
ther, and alſo freely receives all other Colours 
which are laid upon it. It is of itſelf ' of a 
Horſe-fleſh-colour, and, (befides its Uſefulneſs 
in priming) it is a natural Shadow for Vermil- 
lion, and may be made lighter or darker, ac- 
cording to the greater or leſs Quantity of white 
mixt with it; but in n requires not 
any Mixture, but only the  Oyl itſelf. A 

n preparing the Spaniſb Brown for priming? 
grind it very well with the afore-mentioned dry- 
ing  Qyl, and make it, for the firſt priming; 
| ſomewhat - thinner than you would 4 it for 
painting, that it may more eafily. penetrate into 
the Wood; which being dry, do it over again 
with the ſame Mixture, only mix it a little 
thicker; and aims of ar dry, do it a third 
Time, mixing your Colour thicker every Time, 
And take care in the | — not only to 
rub the Bruſh with the Priming upon the Di. 
al, but alſo bob it- againſt it,' that the Priming 
may be ſure to pierce into all the Cavities, ot᷑ 
Pores of the Wood. This done, and your 
Dial dry, the third Time it is ready for laying 
on the Colours, viz. Painting the Hour-lines, 
or what Ornament or Furaiture you think fis 
to. have upon it. e eee 


, . f 
| N 4 
. * © 
? $144 
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en are bus for making a commo 1 Sut=Dial, 


| 4, K,, Poor fo f Colours will be ſufficient. ; 


with prime your Dial, as before directed. 

2. White. Lead, well ground in Oyl, with 
which, after the Priming is thoroughly dry, 
o over it three or four Times, letting it 
dry between eyery Time ; which not only 


| 
$ 

| 

3 

' 

| 


it yet more againſt the Fury of che Weather. 
3. Lampe-Black, for drawing the Hour-lines 
and Figures. * 


4. Vermilion, for drawing the Parallels of De- 
clination, or what other Furniture you think 
it to put upon it. f 
he Sauiſh Brown, Lamp-Black, and Vermillion, 
ꝙ̃ete all to be ground in the drying Oyl, deſcri- 
. ed at the Beginning of this Chapter ; and for 
the ubite Lead, it is to be uſed in the ſame Man- 
ver, only in making drying Oyl for white Lead, 
inſtead of red Lead, ufe Litharge of Gold, and 
proceed as before. . 


Bu if S more rich, 


you muſt firſt confider, what Colours you re- 
ſolve to have your Lines, Figures, c. to be ; 
pd upon what Ground your determined Co- 
rs will appear moſt beautiful, as, 
1. Gold appears beſt upon a blue Ground, 
and indifferently upon 4 Red. 
2. Blue and Green appear beſt upon Yellow 
and White. MY 19 
3. Red ſets off with Yellow, White, Blue, 


or Green. | | 


Red. 


1 Besides 
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1, $aniſh Brows, which prepare, and chere: 


makes a beautiful white Ground, but fortiſies 


N 
8 
v 
f 
2 
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4. Yellow ſets off with Black, Blue, and 


SE hee Broges _.... 


| and cleave to the Size; chen preſs it down 


How to lay on Smale, ro make a fine Blue, 
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Beſides the Directions given already for pre- 
ing and laying on common Colours, it will 
* to ſpeak of the laying on the more 
rich utiful Colours ; and firſt, © 


gures, Fe of Leaf Gold upon your Dial. N a? 


* * 


4 


Draw your Lines, Figures, or Letters, (or 
what you think ſit to have in Gold) with Gold 
Size; (of which before) which let dry ſo, that 
when you touch it with your Finger, it will 
ſtick, but not come off; then cut your Leaf Gold, 
as near as you can, into the Form you wou 
have it, whether of Figures, Letters, Lines, se. 
(taking Care to cut it rather too large, than too 
little) and with a flat Stick lin'd with, Cloth, 
take up F pow Gold (fo cut) and put it upon the 
Size, and the Gold will leave your lin'd Stick, 


with. Cotton, or 4 Hare's Foot, and take care 
that you make the Figures, Lines, or Letters, 
in the Gold Size, and that you cut the Gold 
large enough to cover the Figures ſo made in 
the Size ; and when it is thoroughly dry, bruſh. -. 
off all the looſe Gold, and the Painting will 
remain beautiful, and be able to endure the 
Weather. * 1 5 a of 


* 


| Whey you have laid on what you think fit 

in Leaf Gold; Fake white Lead, mix cp . 

2 with drying Oyl, and with a Penci 1 4 
at on, where you intend your Blue ſhall be, 

and then put your Smalt in à fine Searce, and 

fift it on to the Dial, and with 4 Piece of Cot- 
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ton, dab it down upon the white before laid 


on, and when it is — dry, wipe off all 
the looſe Colour with. a Feather, au low off 
the Duſt with a pair of Bellows, Which: will 


eafily blow off, except what fell upon the white 
before laid on to-retain the Blue, which will 
be a very beautiful Blue, 2 | 
Obſerve as a general Rule, that Priming is 
to be mixt or temper'd thin, but Colours for 
Lines or Figures to endure the Weather, muſt be 


temper'd thicker, the better to reſiſt the Fury 


of ſtormy, or. moiſt Weather. 
eee 
| SECTION W: 


G ; the ond Colour of ome of ** principal ; 
* Ingredients nſed in 7 245 of Sun-Dials. 


. C ER USE and White Lead, are the only 
Colours to be uſed in painting in Oy], and 
befides their. Uſefulneſs - in painting of Dials, 
Paint made up with them and Oyl, is fre- 
juently made uſe of in painting Poſts, Paliſa- 

des, Gates, Doors, Windows, Wainſcoting, 
exc. and anſwers. the End of painting, both as 
to Beauty and Preſervation; ; for they dry well, 
and ſtrongly reſiſt the Weather. t. if you 
would have them to dry yet more ſpeedily, you 


N Af it 


within Doors, but. without 


- ſo well refiſt the Weather. 


may in the 1 t in a little Oyl of Tur- 


oors it is better without, becauſe that does not, 


8 = 
2. Lamp- 
en 
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2. Lamp. Black is a Black, if it be ſirſt 
burnt, then ground, 44 Kalz tempered with 


Ok nora es | 
Chanel is a Black that will ſerve for ot- 


7 


dinary Uſes; it dries well ;but great Care muſt 
be taken that it be, well pf 15 


ound. - (03G 
4 Spanifo Brown, the Pen is a deep bright 


Colour, and free from Stones, and being very 


well ground, is the beſt for priming : It is of a 
Horſe-fleſh Colour, and a proper Shadow for 
Vermilion. Ea 

5. Red Lead is great Dryer and Binder; for 
which Reaſon, it is made uſe of in the drying 


. Oyl ; it reßſts the Weather as well as any Ca- 


* 
” 
% # 4 


lour whatſoever. * % PET 
6. Vermilion is a rich Colour, and of a good 
Body, but Care muſt be taken that it be finel 


ground, even as ſoft as Oyl, and then it will. 
work extraordinary well: It is beſt to buy it in 


the Stone, leſt you meet with ſome that has been. 


adulterated with Red Lead, or the like; it is 8 


perfect Scarlet of it ſelf, and may be altered 
" ſeveral Varieties, by mixing with other Co- 
urs. | : | op; 


% 


7. Cinnabar-Lake 18 4 rich Crimſon Col * 


and muſt be very fine grounde. . 
8. malt is a very fine Blue, and it js beſt t 


be ſttewed on, as before taught; for if you 


work it in Oyl, (though you waſh ig, and mix 


it with white Lead) yet it will turn black in 


is beſt, which is call'd Oyl-Smalt, . rag: 
9. Hlue Bice is a pale Colour, and well 

though a little ſandy, | +: rr 
10. Blue Verditer is not ſo good a Blue as Bice 

and Smalt, though it may ſerve in Dial-pain- 


Time, If you buy it to work in Oyl, 1 fineſt 


* 


ting. 


— "ls 
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* 
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| 8 * N . p. „ 
hd ar ; digeſt till the Vinegar is tinged very green, then 
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ting, where they are wanting; it is a little ſan- 
dy, and apt to fade and turn greeniſh. - 


11. Indico is a very dark Blue, and commonly 
lightned with white, when us'd in painting, ex- 
cept in ſhadowing ; it grinds fine, and is very 

roper for the la Colour of Poſts, Paliſadoes, 
Doors, Windows, c. for it refiſts the Wea- 
ther, and preſerves the Wood. <, 1 
132. Blue Balls are almoſt like Indico, but not 
' fo good a Colour, nor will it endure ſo long. 

13. Umbey is a Hair colour, it muſt be very 
fine ground, which to effect, requires a | "hang 
deal of Labour; it dries and binds exceeding- 
'ly, and is therefore alſo very proper for pain- 
ting without Doors, as Doors, Paliſadoes, c. 


if calcin''in a Crucible, it is a natural Shadow 


for Gold, and ſome other Colours. 
14. Verdigreaſe is a perfect Willow- Green, but 


may be altered at Di eretion, with Yellows, r. 


but being very foul, it muſt be mended or clean- 
fed 3 which may be thus done: Grind it fine, 
and pur to it eight Times its Weight of Spirit of Vi- 


decant the Colour; caſt away the Feces, and evapo- 
rate the Vinegar in a braſs Veſica ; ſo have yeu a 


very good Verdigreaſe at the Bottom, much more fine 


and valuable, than before it was cleanſtd, It dries 
very ſpeedily. | | 

I 5. Yellow Oker, the Engliſh, the Colour of a 
freſh Wheat Straw ; the foreign is ſomewhat 
more deep a Colour: It is much uſed in com- 
mon Painting, being ground very fine. 


» 


16. Yellow Pink is a greeniſh Yellow 3 it grinds 


well, and is good to mix with other Colours; to 


* | | | Of 


that it grinds much better when it is thick, than 
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Of theſe Colours, ſome, require waſhing, as 
Red Lead, Blue Bice, Smalt, Verditer; which 
is thus performed : | | 20 
Put cke Colour into a glazed Veſſel, and put 
thereto Plenty of clear Water, waſh it well, and- 
(after a while) decant the Water. Repeat this- 
Work fix or leyen Times ; at laſt: (the Water 
being but juſt troubled): put it into another 
lazed Veſſel, leaving the Dregs at the Bottom 3 
then put ſome oe Sims into this ſecond Veſ- 
ſel, and waſh it as before, till the Water after. 
ſettling be clear, and the Colour remain fine at 
the Bottom, 5 | £7 
Note, Before you take the Colour out of the 
Veſlel, ſpread it about the Sides of the Veſſel 
ver 3 and when it is dry, it will Part of 
it fall down to the Bottom, which keep by it 
ſelf ; but that which ſticks to the Sides. 'of the © 
Veflel is the beſt, and is as fine as any Flower, 
that ſtrike off with a Feather, and keep it for 


Uſe. 8 5 | 
The Colours that require waſhing being thus 


prepared, (or if they are thoſe that do not 


- 


require waſhing, they are done without) your: 2; 
next Work is to grind them, which 7  - 
thus: . 
Take a Spoonful or two of the Colour you | 
intend to grind, and put to it a little Lnſerdl- 
Oyl, (but be careful you put in too little rather 
than too much) ; mix them together, and upon 
your Stone with a Muller, grind them well, ad. 
ding Oyl 4 Degrees, as you ſee it requires it, 

to make it like an Oyntment, (always obſerving, 


s "= 


when it is ſo thin as to run about the Stone) eve- 
ry, how and then ſcrape it up together with a 
hin Knife, or a Lantern Horn, to keep it at 

| | Or 


. 
» # 


5 Plates, is Verdigreaſe. . 
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or near che Middle of the Stone, and ſo con- 
:tinue to work, till you have ground as much as 
re for 3 which done, clean your 


e, by grinding Sand and Water upon it, 
and then waſh and dry it and the Muller; and 
when you go to make uſe of it, mix it with 
drying Oyl, till it be fo thin as to run frecty from 
the Pencil, yet ſo thick, that the Ground _ 


not appear through it, or to run when it is lai 


on, and then it will be the more beautiful Co- 
lour, and better endure the Weather. 

4/11 190 5 WE CPI - / 
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| i 1. Te wake White-Lead · 
WAKE as many Plates ef fine Lead as u 


* pleaſe, and then put them into an earthen 
Pot, or Crucible, fill the Pot with White - Wine 


Vinegar, and cover the Top of it cloſe with 4 
Clay, bury it in a Cellar, or ſome moiſt Place, 


for ſeven or eight Weeks, and there will be 
White Lead upon the Plates, which wipe off, 


nnd keep for Uſe. - 


2. To make Verdigreaſe, 


Hang Plates of Copper over the Fumes of 
Aqua-fortis, or Spirit of Nitre ; or dip the 
Plates in the ſame; or in Vinegar, and the Ruſt 
or Scurf that is by that Means bred upon the. 
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V3. To make Ultramarine. 


can 
| ir cloſe up in a Crucible, and heat it red hot, and 


Body, but not too thick nor too thin; then 


to reſiſt the Weather; and therefore, ther fit- - 2 
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Take Lapis Lazali; the deepeſt eoloured you 


et, having few Veins of Gold in it, cover 


then quench it with Urine, Vinegar, or Watet, + 
in an carthen Pot well leaded ;z dry it well, then 
with a Pair of Pincers pull off the hard, white, 
or grey Parts of it, then grind the reſt very 
fine with honied Water, and dry it, and keep . 
it for Uſe. 3 | 
Note, The Honied Water is made by boil- 
ing.a Quart of Water with two Spoonfuls of 
Honey. | „ 424 85 {38 
4. How to make the beſt Glue, for glueing the Joins 

- of Boards for Dials, or the like. 8 
Take Milk that hath ſtood ſo long, and been 
ſcum'd ſo often, that no more Cream will ariſe 3 
and when ſcum'd very clean, boil it a little ia s 
leaden Pot, and if any Cream yet ariſe, be 
ſure to take it clean off; then put into the 
Milk a ſufficient Quantity of Glue cut in ſmall © 
Bits, which will ſoon melt: Boil it to a good 


take it from the Fire, and keep it for Uſe. 
Note, You mult take care, that in boyling it 
you do not burn it to the Sides of the Pot, for 
that takes away much of the Strengthbof the 
Glue ; but if it be made with due care, it 
binds beyond any other Glue, and is better able 
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266. - Of paiming Sun-Dials: 
„. How to malte an exceeding ſtrong Cement or Plaie 
ier, with which to form any Dial- Plain upon the 
de of a Houſe or Wall, to endure the Weas | 
. . ther, not inferior to Stone. Ph | 
Take Lime and Sand, and temper it with 
Linſeed-Oyl to the Confiltency of Mortar, or 
common Plaiſter, and ſpread it upon the Wall 
to a competent Thickneſs, it will become as hard 
as Stone, and laſt many Ages ; and upon this 
you -may- deſcribe a Dial, and put on the Lines, 


Figures and Furniture, as before directed. 


| any Opportunity of getting Linſced 


Ihe fineſt that 
de your Freneh ye 


Mere, If you are in the Country, remote from 
5 you may 
make it with ſcum'd Milk, which will be very ſu- 
—— to Plaiſter made with Lime, Hair, and 


8 Having proceeded. thus "A in Colours for 


Painting to endure the Weather, it may not be 
1 to add ſomething of tranſparent Co- 
ours for the colouring of Maps, or any Draughts 


en Paper or Vellum ; of which, in Oder. 


Firſt, 4 Yellow. 
* have Occaſion to uſe, will 
low Berries, which ſteep'd in 
4 Gallipot of Water, with a very little Allum, 
about 12 Hours, makes a very beaut iful · Co- 


da . Secondly, A Red. 


1 8 Tilke Quantity of Brazil, about four Oun- 
i  &ts, and beit io @ Pint of Grounds of Ale, ad- 


= 


„ 


ding about 4 Quarter of a Pint - of Vinegar, a 38 
ſmall. Quantity of Gum-Arabick, and about an 


IT of þ painting” 8 Sun-Dials. 17 
Ounce of Atlum ; let them boil very well, and 
flcain the Colour through a fine Lianen Cloth. + | | 


: Thirdy, 4 Sta G.. * 


.v * ds. 


4 


| Take a Quantity of Verdigreaſe, about four” 
Ounces, boil it ina Pint and a half of Water, 
\ Grſt putting about half an Ounce of Argul to 
| i 2 it boil till the * ſtains Pretty deep. 


 Fourthly, -4 For Gn. 


Is compounded of the Yellow of yellow 
Berries and the Sea-Green mixt according to | 
Diſcretion. . I 3 

The Fifth, which: is brown, comm „ 
for 2 Barks of s brown, co is no 
der, which you muſt mY very five, wha, 8 

.  Gume-water. 1 


Gum-water 8 Gum-A bier 4 
eee wr. * 
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 Mechanick Dialling: 


for Latitude 51 deg. 30 min. 


| A Table of the three Requiſites in Dialling; 


* 


| 


| 14410 5437 10]17 40} [354 31 


| 3529 4843 55 
4 . 05/36 es 21 20j- 38026 0429, 22,44 5 
; li. 


13 4236 18 
14 31,36 03 
20015 1335 48 


| 
12115 5435 31 


26 of, 


F 


N 1 
1511 3836 58/18 54] 3625 04130 4 


28-5645 59 

912 6 3528 5 j 
Gs ＋ — 27 03 28 29.41 oo 
24 57 17 33.28 01 : 
142]28 01:27 33.49 © | 


{hy ee e 
5 D 81 S YH 
8 E S8 Se 
e A8 

S D = S| [2 ES] 2 | 
SS Sa [SS ES 

* 8 , : . : | kf x 14 ee 
— — — — « id m. Id. m. 

id. ind w. d. m . 2 — 

ee e e e, e 5 16 6 16027 I 
1.00 48 38 2901 17] 215 3635 28 29 

1 & 17 16,34 '57 

01 3638 2802 39 23 4 8 

8 2 OI 353 ; | 2417 56,34 39129 5 
SF 3.02 23 38 26.03 49]. | 18 3734 21030 47. 
$4364 1138 23005 of [25518 n 
3 11 820106 23] 26019 1234 9031 Ft 
9 eps 1900 29] E 5863 453 84 
r 20/34 13 
F 05/32. 59135 19 
8 19.35 S 21 301 49/32 37/36 25 
#9070537 37 Þ pe 3162 1532 15/37 37 
80,07 $2.37 49385 42) 322 5031 52138 36 
oY $037 49063 57 3323 2531 2739 41 
[1209 2337 30 2 34123 5931 04/40 4 
113 19. 08.37 <=! r 50 40041 49 


48 O0 


Al. 


— 


Mechanick Dialling. 888 
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THE Defign of the firſt Table, .(Entituled: 
A Table ef the Three Requiſires in Dialling, ; 
for Latitude 51. Degrees, 30 Memntes,) is to ſave 

the Trouble of Calculation, according to the 

Directions given elſewhere in this Book, and 

is pro gy to Latitude 51 deg. 30 min. and 
to all Declinations in that Latitude. Its Uſe". 
is, if it is required to make a Dial for La- 

titude 51 deg. 30 min. to decline any Num- 
ber of Degrees from the Meridian, ſeek the 

Declination in the - firſt Column, entituted, + 
( Declination ) and againſt it in the ſecond C - ; 
lumn, you have the Subſtile's Diſtance fro 
the Meridian; in' the third you have the 
Height of the Stile, or the Angle that tus 
Stite makes with the Plain ; and in the foutg 
Column, you have the Inclination of Meridi᷑-- 
ans, or what. is by ſome call'd the Flame ; 
Difference of Longitude ready calculate. 
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= EXAMPLE. 
It is required to make a Dial for Latitude 


31 deg. 30 min. to decline from the Meridian 
36. deg. (it is no Matter in this Caſe, whe- 


ther the Declination be Eaſt or Weſt, the Re- 
quiſites being the ſame in Quantity in both, 
0 


oly upon different Pofitions,) I- look in the 
lumn, entituled, (Declination) for 36 
Degrees the Declination propoſed, and I. find 


againſt it in the ſecond Column 25 deg. 4 


min. for the Subſtile's Diſtance from the Me- 
ridian, or the Angle, which the Subſtile makes 
with the Meridian, or perpendicular Line of 
the Plain. In the third Column I find 30 


_ teg. 14 min. for the Height of the stile, or- 


the Angle that the Stile makes with the Plain 
of the Dial. In the third, againſt 36 deg, 
Jon find 42 deg. 52 min. for the Inclination 
of Meridians, or the Plain's Difference of Lon- 
. gitude, which being all found by Inſpection in 


the Table, you wa 4 proceed to make your Dial 


as elſewhere directed in this Book, and that 


& | Without nay more Trouble of Calculation. 
| e 


And by the ſame Rule, if you would make a 


Diel for the aforeſaid Latitude of 53: deg. 30 


Win, to decline from the Meridian 86 deg. .you- 
And in the Table the Subſtile's Diſtance from 


the Meridian is 38 deg. 26 m. the Stile's 


Height is 2 deg. 28 mini. and the Inclina- 


tion of. Meridians is 86 deg. 52 min. But 


io tbis Caſe, the Height. of the Stile is fo 


de Enter z of which before. 


tall, chat it 5s. beſt to make the Dial wich- 
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TThe Uſe of the Tables wig 


The ſecond Table, Entituled. (A Tabs 
Meridional Angles ) contains eight Columns, 
which the firlk contains the Latitude propo- 
ſed for a Horizontal Dial; and the is 
the Complement thereof, which is alſo the 
Latitude for. direct South Dialt; it is of Uſe in 
both ſorts of Dials.⸗%o 


>” 


£XAMPLE. 


1 would make a Horizontal Dial for Lati- 
«tude 54 Degrees. I look in the firſt Column 
of the Table under (an Horizontal Dial Lati- 
tude) for 54 Degrees, and. againſt it in the 
ſecond Column, I find 12 Degrees 13 Mi- 

* nutes, and over the Top of that Column xi. . 
92 which ſhe ws, that the  Hour-lines of 11 and 1 
make an Angle with the Meridian of 12 De- 
8 bros 13 Minutes. In the third Column, you,” 4 
ave 25 Degrees, 2 Minutes, and over that\\ 1 
Column is x. ii. viz. the Hour. lines of 10'and, 
2, make an Angle with the Meridian of 23 
Degrees, 2 Minutes, and. conſequently, the 
Hour-lines of 9 and 3, make Angles with the 
Meridian of 38 Degrees 38 Minutes. The 
Hourz- lines of 8 and 4 make Angles f 
, 54 29, the Hour-lines of 7 and 5, make An» © 
| gles of 71 74, the Hour - Iine of 6 making al». 
ways-right Angles with the Meridian. 


EXAMPLE 2. 


a 3 

© F If. you. would make 2 direct South; D 

the Rule is the ſame; only you a "> > 
find the given Latitude on the right H, 
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or laſt Column of the Table, and pro- 
ceed as before; as ſuppoſe you would make 
a South Dial for Latitude 40 deg. you find in 
the Table againſt 40, in the laſt Column, that 
the Hour-lines of 11 and 1, make Angles 
with the Meridian of 11 Degrees 35 Minutes, 


the Hour-Jines of 10 and 2 make Angles of | 


23 1 52 Minutes; and ſo in the reſt, as 
in the Table, the Hours on a South Dial being 
to be numbred contrary to thoſe of a Hori- 


zontal Dial, as hath been ſufficjently taught in 


the former Part of this Book. . 
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